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IRON AND STEEL.

By Ww. G. Gray, Hapert Special Agent.*

The statistics given in this report relate only to estab-
lishments which operate blast furnaces, rolling mills
and steel works, iron-ore forges, and pig and serap iron
bloomeries, establishments for the two branches last
named being reported separately only when the prod-
ucts are intended for sale in the general market, and not
for consumption in other departments of the plants by
which they are produced. The products of blast fur-
naces embrace all kinds of pig iron, spiegeleisen, ferro-
manganese, and castings made direct from the furnace.
The products of rolling mills and steel works embrace
ingots, direct steel castings, and all rolled or hammered
iron or steel made by works of this character; they also
embrace bolts, nuts, nails, spikes, wire, and other highly
finished products manufactured by establishments which
are equipped with hot trains of rolls. Inmany establish-
ments the latter products form the articles of chief value,
practically all of the rolled material produced being con-
sumed in their manufacture. The products of forges
and bloomeries embrace iron blooms, billets, and ham-
mered bar iron made directly from iron ore alone, from
pig iron alone, from scrap iron, and from serap iron and
steel mixed. The ton used throughout this report is the
gross ton, 2,240 pounds.

In the census for 1870, 1880, and 1890, all quantities
were reported in net tons of 2,000 pounds, but as gross
tons are now almost universally used in the iron and
steel industry, it has been deemed advisable to adopt
this weight in the present report, changing, of course,
from net to gross tons in every case the figures already
printed for the three preceding censuses.

The period covered by this report is the census year
beginning on June 1, 1899, and ending on May 81,
1900, or the business year of the establishments report-
ing which most nearly conforms to and precedes this
year. In the census for 1890 the period covered was
from July 1, 1889, to June 30, 1890; in the census for
1880 it was from June 1, 1879, to May 31, 1880; and in
the census for 1870 it was from June 1, 1869, to May
81, 1870. As in the census for 1890, this report is
divided into four parts, as follows:

Part I.—The iron and steel industry as a whole.

Part IT.—The manunfacture of pig iron. ‘

Part ITI.—The manufacture of steel ingots and steel
castings and rolled iron and steel.

Part IV.—The manufacture for sale of iron blooms,
billets, and hammered bar iron. *

Parr IL—THE TRON AND STEEL INDUSTRY AS A WHOLE.

In the tables which follow, full and complete data
will be found for the three branches of the iron and
steel industry named above. The details for each of
these branches are shown under their respective head-
ings. For the New England, Middle, Southern, and
Western states they are also shown as a whole and by
branches as well,

Table 1 shows the capital invested, persons employed,

salaries and wages paid, miscellaneous expenses, cost of
materials used, and quantity and value of products in
the three branches of the iron and steel industry cov-
ered by this report for 1900, 1890, 1880, and 1870.
For the three periods first named active establishments
only are included. For 1870 active establishments are
not separated from idle establishments. The percent-
age of increase or decrease for each period is also shown.

1The writer desires to express his sincere thanks to_iron and steel manufacturers generally for aid rendered him in the preparation of this report, Heis
under especial obligations to The American Iron and Steel Association, whose valuable records were of great assistance to him,
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Tasrr L.—IRON AND STEEL: COMPARATIVE SUMMARY, 1870 TO 1800, WITH PER CENT OF INCREASE FOR EACH
' DECADE.!

DATE OF CENSUS. PER CENT OF INCREASE.

1900 1890 18802 18702

1890 | 1880 | 1870
to to to
1900 | 1890 | 1880

stabli 9 +esaessrrnmneaassresereeeeneerarrrernrasarannnnan 069 719 792 88|l 7.0 so.2| 320
Rumber of establishments. ... [ sau00sg i85 | +504,014841 | 5209 00,505 na o | apg| 07| T
d officials, clerks, ete., numb: 9,217 , 3 I PO FPT,
gglgggs TSN ! 11,741,788 | 56,462, 236 (%) (%) Y DN R
Weage-earners, 2, 607 , 181 7140, 798 17,555 30.0 21,6 81.5
Total wages... $190,836,338 | 989,278,056 | 7855,451,510 | $40,514,981 § 35.4] 6L0]  26.9
Men, 16 ye 219, 635 168, 943 75,037 || 30.0| 27.0 7.8
THEES «.vennremeanren $L0,157,007 | 855,840,602 O (9 o o 2208 e

v , 16 years and over.. . 28, .
xggr%%%n..lf.if?.r ............. sﬂmlsjgas 31;,%06 (e)7 50 0! . 11;«1;2.3 il

i 16 T8 ... N N 71 .
%!gggef'.?c}ir.,..s.’?? ...... 8412, 443 $416, 208 Q ! (© 30,9 e s

Miscellaneous expenses ...
Cost of materialg used.....
Value of products®...... .
Ton8 Of Producty 0, .. .uieeusimcieiiiiiric i ricien et

‘ (§ .
352‘2: 431: 701 $327: 272,846 1  8191,271,150 $135, 526,132 69.6 71.1 41.1
38%, g34, 018 |  $478,687,519 |  $296,557,685 $207, 208, 696 68.0 61,4 43.1
)

07, 360 16,264,478 6,486,733 8,263, 585 81.4] 150.7 98.8

1Thig summary includes only active establishments for 1880, 18%0, and 1900; such cstablishments were not reported separately in 1870, The 669 establishments
in 1900 incelude 1 penal institution, the figures for which are not included in Parts I and II of the Report on Manufactures. . .

2For explanation of the apparent discrepancies in the data for 1870 and 1880, sec remarks, page 2, Part I, Manufacturing Industries, 1890, in regard to the degre—
ciated currency of 1870; and in regard to the inclusion of capital, employees. and wages relating to mining and other operations in the figures for 1880, see page 745,

Statisties of Manufactures, 1880,
8Decrease. . . .
4Includes rented property valued in 1900 at £16,968,821; in 1890 at $8,273,058.

§Tncludes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this summary. (See Tables71, 72, and 73.)

6 Not reported separately,

7Does not include 180 employees and $25,275 wages reported by an idle establishment in Minnesota, and included in the totals published at the census of 1880,

‘These employees were engaged in making repairs to plant,
8 Not reported.

9 Tncludes value of miscellaneous products for which tonnage was not reported.

10 Gross ton of 2,240 pounds.

Capital embraces the amount invested by iron and
steel establishments in land, buildings, machinery, tools,
and implements, whether owned or rented, and cash on
hand, bills receivable, unsettled ledger accounts, raw
materials, stock in process of manufacture, finished
products on hand, and other sundries.

Salaried officials embrace all salaried officers of corpo-
rations, and general superintendents, managers, clerks,
ete. In 1890 the amount drawn as salaries by proprie-
tors and firm members is included in the $6,462,236
reported for that year, but for 1900 the amount paid to
persons of this class is not included in the $11,741,788
given in Table 1; in 1900 the number of proprietors
and firm members was reported, without salaries, and
will be found in Tables 71, 72, and 78, but they are not.
included in the 9,217 salaried officials shown in Table 1.

Miscellaneous expenses comprise the amount paid for
rent of works, power,.and heat, local taxes, rent of offi-
ces, interest, insurance, internal-revenue tax and stamps,
ordinary repairs to buildings and machinery, advertis-
ing, contract work, and sundry expenses of all kinds
not elsewhere reported. The amount expended for
extensive repairs to buildings, for the erection of new
buildings, furnaces, and the addition of new machinery
is included in the amount reported for capital, and not
in that for miscellaneous expenses. '

In comparing the statistics for 1890 with those given
for 1870 and 1880, attention was called in the census
report for 1890 to the fact that the values reported for
1870 were expressed in currency which in that year
was at a considerable discount in gold, the average pre-
mium on gold during the twelve months constituting
the census year from Jume 1, 1869, to May 31, 1870,

being about 25.3 per cent. A premium on gold of one-
fourth is equal to a discount on currency of about
one-fifth. This fact should always be borne in mind
when comparing the wages paid, cost of materials,
value of products, ete., in 1870, with similar data for
subsequent census years, and the figures for 1870
reduced in the ratio mentioned.

The fact was also pointed out that the census statistics
for 1880 included not only the capital invested in blast-
furnace plants and machinery and the labor employed
in the production of pig iron, but also the capital in-
vested and labor employed in mining iron ore and coal,
in coke making, in limestone quarrying, in charcoal
burning, ete., when the mines, ovens, quarries, or kilns
were owned or operated by establishments which also
produced pig iron. The cost of materials reported was
nevertheless apparently the cost at the furnace. In the
figuves of cost for 1880 there is, therefore, a duplication
to this extent. In the census statistics for 1890 and
1900, however, the data given for the blast-furnace in-
dustry relate only to the manufacture of pig iron, and

do not include details for any of the other industries -

named above. These important facts should not be
overlooked when comparing the statistics for the differ-
ent census periods covered by this report.

From Table 1 it will be seen that, while the number
of establishments has decreased from 808 active and
idle in 1870 to 669 active in 1900, the capital invested
has increased from $121,772,074 in 1870 to $590,530,484
in 1900; the number of wage-earners, from 77,555
in 1870 to 222,607 in 1900; the wages paid, from
$40,514,981 in 1870 to $120,836,338 in 1900; the cost
of materials used, from $185,526,132 in 1870 to
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IRON AND STEEL.

$522,481,701 in 1900; and the value of the products,
from $207,208,606 in 1870 to $804,0384,%918 in 1900.
During the thirty years under review the tonnage of
pig iron, steel castings, rolled products, hammered
blooms, ete., increased from 8,263,585 gross tons in 1870
to 29,507,860 tons in 1900.

Comparing the leading details for 1900 with those for
1890, we find a decrease in the number of active estab-
‘lishments of 50, an increase in the capital invested in
active establishments of $176,485,640, and an increase
in the average number of wage-earners of 51,426.
The number of men, 16 years of age and over, increased
50,692, and the number of women, 16 years of age and
over, increased 1,013, but the number of children under

5

16 years of age employed shows a decrease of 279. The
miscellaneous expenses increased $14,059,152 in 1900
over 1890, the cost of materials, $195,158,856, and the
value of products, $325,347,399. In quantity, the prod-
ucts inereased in the same period 13,243,382 tons.

Table 2 shows the number of establishments, the capi-
tal invested, the number of employees, the wages and
salaries paid these employees, the cost of the materials
used, and the value of products in 1900, by states, in
comparison with similar details by states and terri-
tories for 1890 and 1880. In the census year 1900 there
were no territories which produced pig iron or ham-
mered bars or blooms, or manufactured rolled iron or
steel.

TasLe 2.—IRON AND STEEL: COMPARATIVE SUMMARY BY STATES, 1880 TO 1900 *

J
Num- SALARTED OFFICIALS, WAGE-EARNERS,
ber of CLERKS, ETC, .
o " o " Miscellane- | Cost of ma- | Value of
STATES. Year, ‘jgitgf Capital. Average ous expenses.| terlals used. | products.
ments, Number.| Salaries. || number, | Total wages.

United States..vveeerenvioniconnncnns 1900 660 28590, 630, 484 9,217 1 $11,741,788 222,607 | $120,836,338 $32, 274,100 | $522,431,701 | $804, 034, 918

1890 719 | 2414, 044, 844 34,825 86,402, 236 171,181 89,273,956 18,214,948 | 327,272, 845 478, 687 519

1880 792 1 209, 904, 065 ) (O] 140,798 55,451, 510 %) 191,271,150 296, 557, 685

AlabAMA L.vienraeiaiaicnerinaaatsnanaean 1900 25 18, 091,479 182 292, 861 7,288 2,454,401 896, 126 10,062, 094 17, 802, 483
1800 35 17, 987, 583 193 319, 044 * b, G8b 2,202, 964 1, 089, 690 7,425, 344 12, 544, 227

1820 8 PRI CR | R, 1,626 B71,718 [leecacnnacnn.s 601,073 1,452, 856

California c.veivenriiimmernnciaiiiinsnnens 1900 3 1,499,162 18 22,250 ilib) 327,184 18,944 h06, 834 900, 854
1890 4 4, 66G, 611 38 66, 549 1,114 693, 300 208, 088 1,958, 333 38,097,166

1880 1 1,000,000 {heweeeiienilieennnaennaans 319 L | 535, 500 780, 000

Connectleut coveeereiciieaiasrramenansnceas 1900 8 4, 986,147 74 109, 875 1, 828 959, 825 198, 067 2,348,411 4,318,431
1890 13 2,189, 521, 41 , 784 649 362, 406 96,123 1,324, 678 2,037, 618

1880 17 2,557,000 18 eeneeneifoeerarerranann 685 881,184 [joecienrainnen- 1,841,225 1,998, 698

DelaWATe s eeiiervarmecasatsenrnrcnmaaananss 1900 6 4,207,079 81 132, 677 1,490 705, 366 140, 064 1,635, 762 3,150, 641
1890 7 2, b8, 866 53 78,061 1,837 765,168 43, 201 1, 549, 539 2, 608, 670

1880 8 8 1 T R 867 844,476 |loeeraniiiinas 1,214, 050 2,847,177

[£ 1702 ¢ Y 1900 3 666, 916 18 13,295 194 48,801 8,300 237, 421 301, 599
1590 5 908, 243 18 23,125 339 89,045 52,770 89 7928 471,757

1880 9 978,800 {[eueinierleriiiae .t 1,808 185,489 Jl.eincicanannn 631, 707 40, 850

TIHD0IS vveecnsneanencanrecresassnncnnnanane 1500 26 43, 866, 239 780 926,091 16,642 9, G40, 716 8, 208, 240 41,720, 261 00,303,144
1890 24 34,689,919 179 2069, 308 || 8,686 5, 220, 883 793,128 30,039,074 89,011,051

1880 16 5,706,620 |.eeereenee]maeoaaaiiat, 5,253 2,608,718 tlecemeeconaias 14,977,145 20, 545, 289

TRAIANA cieeeriiinentnennsnranencanrannnn 1900 27 14,994, 210 205 206, 764 7,579 4,243, 831 376,844 12,488,754 19, 338, 481
1540 15 4,099, 095 69 103, 013 2,048 1,151,148 171,548 3,078, 056 4, 742, 760

1880 12 8,288,000 {leiei i inen e 2,048 864,921 [looamaoaai.o.. 3,203,078 4,561,408

KENtUCKY ereermaaiacrtncncmaccacasnaneen 1000 8 4,108, 987 95 148, b4 2,402 1,144, 782 176, 846 4,381,100 6,977,343
1890 9 2, 810, 635 48 03, 689 1,436 670,450 115, 646 1,703, 144 2,72, 603

1880 18 4,630,080 {|eeeeioa i i ienr i e 4,095 1,844,400 Jloweeneneennnns 3,223,799 6, 080, 029

Maryland ..oveeeeiiiiineeriennntisnnnonnes 1900 9 3,767, 008 fiti) 77,147 2,138 1, 029, 763 508, 208 6, 888, 916 8,739,406
1890 10 4,217, b74 25 24, 868 1,247 871, 093 46, 077 2,217,173 2, 869, 208

1880 18 4,402,125 [leeermnicindesinncnnnocnnn 2,763 905,000 |{oceeaiaaennnns 2, 888, O7L 4, 470, 060

Massachusetts..... et itemete e iiaataarans 1900 8 13,738,503 98 162, 617 6,123 8,408, 827 1,001, 750 7,042,888 | - 13,491,169
1850 15 9, 005, B35 127 182, 964 5,210 2,409, 076 208, 262 4,931,018 11,201, 149

1880 24 6,163,408 [oienrioiennneniia, wer 6,013 2,876,880 l.....oooiains 6, 657, 232 10, 258,921

MiChigam e evee e iiena s iaceerivaaeaanans 1900 10 3, 034, 050 72 95, 076 1,972 041, 091 277, 827 8,770,218 B, 902, 058
1890 19 6, 696, 541 82 139, 766 1,427 760, 861 369,168 4,135,991 B, 8§20, 848

1880 1b 3,842,886 [|oeeiiricni]vencaccannaanan 3,089 922,697 [|.cemenaancnnns 3,279,420 4,591,613

MiSSoUrL . Ciiiiiri it cianier e 1900 7 2,011,278 68 96, 331 1,868 1, 006, 584 100,021 2,004,533 8,974, 666
1890 9 3,495,918 45 45, 802 1,269 65b, 099 176,924 2,079, 254 8,287,542

1880 12 B, 098,600 ||.cnaecene]enrncnanaaan., 3,139 V3,075 |jenscnnnoacians 8,249, 568 4, 660,530

NewW Jer8eY . e rnrarcnraaansnercannenannas 1900 25 20, 336, 609 332 497,245 8,288 3, 892, 941 1,146,984 16, 810,426 24,881, 699
1860 28 11,697,362 146 238,188 5,150 2,546, 791 639,351 7,081,040 11,018,575

1880 87 8, 764,050 |[-ecneaoonlfen fneemrmeaane 4,792 1,808,448 | cevunianans 6,506, 283 10,841, 896

New YOrK .oveeiivarnnneneencasanseacnnnnns 1900 30 13,202, 346 238 377,988 6,418 8,062,711 B03, 558 7,676,165 18,868, 563
1890 44 16,282,435 186 301,848 6,848 38,3803, 811 877,541 10,424, 852 15, 849, 537

1880 74 19,752,471 Neeeeeoaonnnanonn s 11,444 4,000,451 [loooiieiinnns 13,895,220 22,219,219

OMEO 1o evee e eaeaeeasaraenens 1000 | 107 sg477moeil 1,281 1,602,501 ]| 83,677 | 19,730,460 || 4,400,850 | 91,320,507 [ 188,035, 256
1890 101 37,642, 887 62 864, 528 28,546 18, 262,141 2,293, 068 44,551, 301 . 65,206, 828

1880 108 22,807,606 {veoemnevoclecananransenan 20,071 8,265,070 ||..eoierininnn 28,097,916 84, 918, 360

Pennsylvanio ciceviieeerareuaceiiecineas 1900 291 | 321,985,659 5,068 6,184,780 || 110,864 61, 508, 405 17,845,780 | 283,142,785 434, 445,200
1890 8111 206,204,407 2,009 8,129, 516 ,473 | 49, BB0, 665 9,764,737 | 180,220,237 264, 571, 624

1880 321 | 102,956,228 {hisieroc i i enane 67,959 25,005,850 {f.cceeearenenn- 92, 267, 030 145,576, 268

TeNNCI8EE . oeee e einnetnnsennensnnnncasnns 1900 18 B, 482, 665 98 118, 244 1,979 580, 304 20, 865 3,404,154 B, 080, 624
1890 15 4,618,355 85 118,446 1,472 667, 0756 276, 869 2,043, 671 4,247, 868

1880 29 2,862,826 H.inennaidoananan - 8,077 669,778 . e i niiannne 1,876, 069 2,274,208

1This summary includes only active establishments.
?Includes rented property yalued in 1900 at $16,908,821; in 1800, at $8,273,058.

3Includes proprietors and firm me_mbers, with their salaries; number only reported in 1900, but not included in this summeary,

4 Not reported separately.
5Not reported,
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TapLe 2.—IRON AND STEEL: COMPARATIVE SUMMARY BY STATES, 1880 TO 1900‘'—Continued.

Num- | SALARIED OFFICIALS, WAGE-EARNERS.
N ber %i Capital CLERKS, EIC. Miscellane- | Cost of ma- | Value of
STATES. Year. elsits%b apital. Average ous expenses,| terials used. | products.
ments, Number.| Salaries. || number. | LOB] Wages.
AN < F U 1900 3 379,215 [ 14 $9,160 248 $42, 661 £8,229 $90, 439 $172, 408
E 3 Ry O o e | o e | Y
1880 1 40,000 |loevuneenacformnnrnnaaaas 140 Q1,720 [lecmemciannenns 23,680 86, 000
R ¥ ¢4 0o N 1900 20 6, 941, 696 150 208, 609 3,007 980, 587 248, 314 5,498, 672 8,341, 888
1890 21 6,330,903 100 145,908 3,010 1,117,452 373,749 4,404,452 6,326,084
1480 21 2,204,718 ||ocveicacec]ocraccnscnennn 2,522 . 666,432 Hleiaeanenavanan 1,496,151 2,686, 999
West Virginia .coovviiveirverreenennnnnnn. 1900 11 8,202,910 |j 105 129,477 4,467 2,203, 524 225,165 10,422,822 16,514,212
1890 12 6,468, 924 76 103,445 3,757 1,784,764 147,432 7, 906, 036 10, 5566, 565
1880 16 8,712,616 |lovecaseracfeansamnananenn 4,121 1,541,816 [[eeenenoronmnan 3,484, 625 6, 054, 032
C WIBCODSIN thiiiicrniiieeier e re e etnaaans 1900 12 5,918,329 9], 115.449 1,921 1,216, 850 361,571 5, 410, 066 8,900, 226
1890 ] 6,461, 531 30 . 60,754 1,840 981, 787 176,405 4,613,753 6, 501, 761
1380 8 2,768,218 [leaeriiuiafranrennnaraens 2,153 3,004,081 Booerinniananas 38,830, 667 6, 580, 391
ANl other gtatesd . .. oveirviinveracrecnnnen 1900 14 7,514, 860 146 174,787 2,617 1,268,13b 395,943 b, 541,189 8,510, 528
1890 13 ] - 5,446,875 65 128,161 1,680 711,550 297,197 2,417,165 4,081,794
» 1880 24 8,021,608 Heooeecii i 2,826 815,595 {|+-vecmmenonans 2, 951, 255 4,203, 90L

1 This summary includes only active establishments,
2Included in ** all other states,”

3Includes establishments distributed us follows: 1900-—Colorado, 3; Kansag, 1; Maine, 1; Minnesota, 3; North Caroling, 2; Oregon, 1; Rhode Island, 1; Washing-
ton, 1; Wyoming, 1, 1800—Colorado, 2; Iowa, 1: Maine, 2; Minnesots, 1; New Hampshire, 1; North Carolina, 1; Oregpn, 1; Rhode Island, 1; Texas, 1; Washington,

1; Wyoming, 1. 1880—Colorado, 1; Disirict of Columbia, I; Xansas, 2; Maine, 3; Nebrasks, I; New Hampshire, 2;

Vermont, 2; Wyoming, L.

As shown above, Pennsylvania, Ohio, and Illinois
were far in the lead of all other states in 1900 and 1890
in the amount of capital invested, in the number of
wage-earners employed, in the amount paid for wages,
in the amount expended for materials, and in the value
of the products made. Itmay, therefore, be of interest
to briefly call attention to the figures reported by each
of these states for the census periods covered by the
table.

Of the total capital reported for active establishments
in 1900, namely, $590,5380,484, Pennsylvania contributed
$321,985,659, or considerably over one-half, as compared
with $226,294,407 in 1890 (total, $414,044,844), still over
one-half, and $102,956,223 in 1880 (total, $209,904,965),
a little less than one-half. The average number of wage-
earners employed in the whole country in 1900 was
222,607, who were paid wages amounting to $120,836,338.
Of these tofals Pennsylvania gave work to 110,864
wage-earners, almost one-half of the total reported,
paying them $61,908,405, or over one-half of the wages
paid in this industry in the United States.

In 1890 the average number of wage-earners reported
by the state was 92,473, and for the whole country it
was 171,181. In this year Pennsylvania. employed
considerably over one-half of the entire number re-
ported. The amount of wages paid by Pennsylvania
in 1890 was $49,550,665, as compared with $89,273,956
paid by the country at large. In 1880 the average num-
ber of wage-earners given employment in Pennsylvania
was 57,952, and the wages paid amounted to $25,095,850.
In the whole country the average number of wage-
earners reported was 140,798, and the wages paid
$55,451,510. In this year Pennsylvania employed con-
siderably less than one-half of the total wage-earners
reported, but paid those at work within its borders
almost one-half of the total wages reported for the
country at large.

In 1900 the cost of all materials used by iron and steel
establishments, including freight charges, amounted to
$522 431,701, Pennsylvania’s contribution to this total

orth Carolina, 9; Oregon, 1; Rhode Island, 1;

was $283,142,785, considerably more than the total cost
reported by all the other states in the Union. In 1890
the amount reported by Pennsylvania for cost of mate-
rvials was $180,220,237, compared with $327,272,845
for the whole country, and in 1880 it was $92,267,030,
compared with $191,271,150 for all the states. The
value of the iron and steel products reported by Penn-
sylvania in 1900 was $484,445,200, compared with
$804,084,918 for the United States, or 54 per cent
‘of the total value reported. In 1890 the figures for
Pennsylvania were $264,571,624, and for the whole
country they were $478,687,519, Pennsylvania’s con-
tribution amounting to 55.83 per cent, slightly more
than in 1900. In 1880 the value of the products made
by iron and steel establishments in Pennsylvania was
$145,576,268, as compared with $296,557,685 reported
by the United States, the proportion of Pennsylvania
being 49.1 per cent.

Of the total capital invested in 1900, Ohio, which
ranked second in the manufacture of iron and steel,
reported $86,477,552, as compared with $37,642,887 in
1890 and $22,807,606 in 1880. The average number of
wage-earners reported was 33,677 in 1900, 23,546 in
1890, and 20,071 in 1880, the wages paid to these work-
ers amounting to $19,730,469 in 1900, $13,262,141 in
1890, and $8,265,070 in 1880. The cost of materials,
including freight charges, was $91,329,307 in 1900,
$44,551,301 in 1890, and $23,997,915 in 1880. The
value of the products amounted to$138,935,256 in1900,
compared with $65,206,828 in 1890 and $34,918,360 in
1880. The increase in capital invested in 1900 over
1890 was $48,884,665, and over 1880 it was $63,669,946.
With regard to wage-earners, the average number em-
ployed in 1900 increased over 1890 by 10,131 and over
1880 by 13,606. The  wages paid increased in 1900
over 1890 by $6,468,328. As compared with 1880, the
increase in wages in 1900 amounted to $11,465,399.
The cost of materials inereased in 1900, as compared
with 1890, $46,778,006. As compared with 1880, the
increase was $67,331,392, The value of products was
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$73,728,428 greaterin 1900 than in 1890, and $104,016,896
greater than in 1880.

Illinois, which was third in importance in 1900 in the
manufacture of iron and steel, had capital invested in
that year to the amount of $43,356,239, compared with
$34,689,919 in 1890 and $5,795,620 in 1880. The aver-
age number of wage-earners employed in 1900 was
16,642, compared with 8,685 in 1890 and 5,253 in 1880.
The wages paid amounted to $9,640,716 in 1900,
$5,220,883 in 1890, and $2,508,718 in 1880. For mate-
rials, the active iron and steel establishments in Illinois
paid $41,729,261 in 1900, $30,039,674 in 1890, and
$14,977,145 in 1880. The value of their products
amounted to $60,308,144 in 1900, $39,011,051 in 1890,
and $20,545,289 in 1880. The increase in the capital
invested in 1900 over 1890 was $8,666,320, and over
1880 it was $37,560,619. Compared with 1890, the
increase in wage-earners in 1900 was 7,957, and com-
pared with 1880 it was 11,389. The increase in the
wages paid in 1900 over 1890 was $4,419,833, and
over 1880 it was $7,181,998. Materials in 1900 cost
$11,689,587 more than in 1890 and $26,752,116 more
than in1880. The value of the products was $21,292,093
greater in, 1900 than in 1890, and $39,757,855 greater
than in 1880.

Combining the leading details for these three states
for 1900, and comparing the totals thus reached with
similar data for 1890 and 1880, the following results
are obtained: Capital invested in 1900, $451,819,450,
compared with $298,627,218 in 1890 (increase,
$153,192,237), and $131,559,449 in 1880 (increase in
1900 over 1880, $320,260,001). Average number of
wage-earners employedin 1900, 161,183, against 124,704
in 1890 (increase, 36,479), and 83,276 in 1880 (increase
in 1900 over 1880, 77,907). Wages paid in 1900,
$91,279,590, compared with $68,083,689 in 1890 (in-
crease, $28,245,901), and $35,869,638 in 1880 (increase
in 1900 over 1880, $55.409,952). Cost of materials in
1900, $416,201,353, compared with $254,811,212 in 1890
(increase, $161,890,141), and $181,242,090 in 1880 (in-
crease in 1900 over 1880, $284,959,263). Value of
products in 1900, $633,688,600, against $368,789,503 in
1890 (increase, $264,894,097), and $201,089,917 in 1880
(increase in 1900 over 1880, $432,643,683). The details
given above show that in 1900, 76.5 per cent of the total
capital reported by all active iron and steel establish-
ments was invested in the three states named, against
72.1 per cent in 1890 and 62.7 per cent in 1880; that
these states employed 72.4 per cent of the number of
wage-earners reported for 1900 for the entire iron and
steel industry, against 72.8 per cent in 1890 and 59.1
per cent in 1880; that they paid these wage-earners in

1900, 75.5 per cent of the total wages paid in the United

States to workmen engaged in the manufacture of iron
and steel, against 76.2 per cent in 1890 and 64.7 per
cent in 1880; that they paid for materials in 1900, 70.7
per cent of the total cost reported by all iron and steel
establishments, against 77.9 per cent in 1890 and 68.6
per cent in 1880; and that the value of the iron and

steel products manufactured within their borders
amounted in 1900 to 78.8 per cent of the total value re-
ported for the country at large, against 77 per cent in
1890 and 67.8 per cent in 1880,

Ranking the remaining leading iron and steel manu-
facturing states according to the value of their prod-
ucts in 1900, New Jersey was fourth, Indiana fifth,
Alabama sixth, West Virginia seventh, New York
eighth, Magsachusetts ninth, Wisconsin tenth, Mary-
land eleventh, Virginia twelfth, XKentucky thirteenth,
Michigan fourteenth, and Tennessee fifteenth. Ineach
of these states the iron and steel produced in 1900
amounted in value to over $5,000,000 but less than
$25,000,000. In the same year the value of the iron
and steel products of none of the other states enumer-
ated in the table exceeded $5,000,000.

With the exception of California, Georgia, and New
York, all the states named in the table increased the
value of their output in 1900 compared with 1890, In
California the decrease was quite marked, the value
declining from $3,097,155 in 1890 to $900,854 in 1900,
a loss of $2,196,801. During the same years the aver-
age number of wage-earners employed in this state fell
from 1,114 in 1890 to 555 in 1900, a decrease of 559.
Since the close of the census year the iron and steel
industry of California has still further declined. In
1900 the value of the iron and steel produced by
Georgia amounted to $391,599, compared with $471,757
in 1890, a decline of ‘$80,158. 1n 1880 the value of its
iron and steel products amounted to $990,850. The
decline in the twenty years was, therefore, $599,251.
The number of wage-earners employed decreased from
1,303 in 1880 to 339 in 1890 and to 194 in 1900, a total
loss of 1,109. New York shows a very heavy decline
in 1900 in the value of its iron and steel products, com-
pared with 1880, the decrease in the twenty years
amounting to $8,360,666. From 1890 to 1900 the falling
off amounted to $1,990,984, The average number of
wage-earners employed in 1880 was 11,444. In 1890
the number had decreased to 6,848, and in 1900 the latter
number had fallen to 5,418, a loss during the two dec-
ades of 6,026. ‘

With the exception of the three states named above,
Delaware was the only state which reported a decrease
in the number of wage earners employed in 1900 com-
paved with 1890. In the year last named the number
employed was 1,837, but in 1900 only 1,490 were re-
ported, a loss of 147. During the same period, how-
ever, Delaware increased the value of its iron and steel
products from $2,608,670 in 1890 to-$3,159,641 in 1900,
a gain of $550,971.

Theever increasing consumptive powers of the United
States for iron and steel, and the phenomenal growth of
the industry as a whole during the last thirty years, are
most strikingly shown by comparing the production of
1900 with that of 1870. In the former year the pro-
duction of iron and steel amounted to 29,507,860 gross
tons, while in the latter year it amounted to onmly
3,263,585 tons, an increase during the thirty years
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under review of 26,244,275 tons, or 804.2 per cent. The
steady growth of the industry by decades is also forei-
bly shown by comparing the figures for each of the
census periods.

In 1870 the total production of iron and steel amounted
to 8,268,585 gross tons; in 1880 it had grown to
6,486,733 tons, an increase of 8,223,148 tons, or 98.8
per cent; in 1890 it had jumped to 16,264,478 tons,
an increase of 9,777,745 tons, or 150.7 per cent; and
in 1900 it had rveached the unprecedented total of
99,507,860 tons, an increase of 13,243,382 tons, or 81.4
per cent. In other words, notwithstanding the fact
that the production of 1890 was of very large propor-
tions, representing as it did an increase over 1880 of
one and one-half times the output of that year, the in-
crease in the production of 1900 over 1890 was over
three-fourths of the total production of the year last
named. This is indeed a remarkable showing for the
closing year of the nineteenth century.

But coexistent with the »henomenal growth of the
iron and steel industry from 1870 to 1900, there was a
still more wonderful decrease in the cost to consumers
of all iron and steel products. The installation at mod-
ern plants of the latest labor-saving machinery, the
employment of highly skilled managers and workmen,
and the ever increasing demand for iron and steel prod-
ucts have all tended to lower the price of finished
materials to consumers. Thirty years ago the aver-
age price per ton of the 3,263,585 tons of products
-was $63.49; ten years later, in 1880, when the produc-
tion amounted to 6,486,733 tons, the average price was
$45.70 per ton; in 1890, ten years ago, when the pro-
duction had grown to 16,204,478 tons, it was $29.48 per
ton; and in 1900, a year of high prices and of great

prosperity, when the production reached the erormous
total of 29,507,860 tons, the average price per ton had
fallen to $27.25, considerably less than one-half the
price prevailing thirty years ago, and less than two-
thirds of the price realized twenty years ago.

Summarizing the results shown above for 1900, com-
pared with 1870, there was a wonderful growth in pro-
duction and & phenomenal decrease in the average price
per ton of products.

CONSOLIDATIONS.

In the decade from 1890 to 1900 a large number of
consolidations of iron and steel establishments were
effected. During the census year 1900 there were 14
companies which owned or operated 186 blast furnaces
with an annual capacity of 11,550,000 gross tons of pig
iron, or over 54 per cent of the capacity reported for
the whole country; 7 companies which had 41 Besse-
mer steel converters withan annual eapacity of 8,000,000
tons of steel ingots or castings, or over 69 per cent of
the total capacity; 12 companies which had 149 open-
hearth furnaces with an annual capacity of 8,370,000
tons of steel ingots or castings, or over 59 per cent of
the total capacity; and 19 companies which had 158 roll-
ing mills with an annual capacity of 16,418,000 tons of
rolled and forged iron and steel products, or over 60
per cent of the total capacity.

COMPARATIVE PRODUCTION BY STATES AND TERRITORIES.

Table 8 shows the production of all forms of iron
and steel, by states and territories, for 1870, 1880,
1890, and 1900, and the rank of each producing state
or territory for each of the periods named.

TasLe 3.~~IRON AND STEEL: TONS OF PRODUCTS, BY STATES, WITH RANK, 1870 TO 1800.

RANK, TONS OF PRODUCTS, !
STATES, T
1900 | 1890 | 1880 | 1870 1900 1800 1880 1870
03131 S PSRRI IS SRR FURPUN PSR 29,507, 860 16, 264,478 6, 486,733 3, 263, 585

Pennsylvania ........ E B4 a4aaneseotseannnnrsasnsaaacsacsossssasararsonsrsan 1 1 1 1 15,290, 711 8,622,745 3,220,168 1,640,007

) R PN 2 2 2 2 5,297,191 2,210,206 830, 4 401,579
TIHD0KS 1o vevraeneemianenesesosunsnnn s erensmeeann s seene 3 3 1 15 2,954,876 | 1,479,754 273,185 23,001
A}ﬁbuIPa ....... 4 4 5 864, 120 56,287 6,304
West Virginia b 6 7 541, 1 347, 506 181,685 64,587

New Yor 8 5 3 530, 100 534,196 400,229
¥ lrglvmn . 7 7 825,722 49,752 93,782
Mf(xix} land 8 109,088 99,048 85,200
Indiana . 9 113,090 85, 819 57,276
“xscongm wees 958, 784 159, 763 37,700
TENIIESSCE 0o veeamtrinireesnerssenncresesearasneranaennans 282, 625 68, 839 80,629
I\;ew Ji BTERY . e me e e 270,920 217,732 102,912
Kentueky ,B357 110,482 77,439
Colorado . 30, 207 4,018
Michigan..... 238, 656 127,426 77,392
Massachusetts 141, 965 126,179 76,916
Missouri........ 114,945 112, 84,728
Connecticut. 44, 627 33, 22,594
Delaware.... 52,176 30,284 417
Minnesota... 2,280 (%) 2
8ulif0yniﬂ. §0, 667 2, 800 2,679

{0741 VRN 27,633 31,386 8,602
North Carolina 3,015 "392 1,608
Texas...... 7,981 1,250 (%)
Wyoming. . 8,308 8,741 ()
Rhode Island 11,618 7,263 3,942
Washington ... 4,274 (2) [
Oregon ........ 7,510 2,857 (‘-‘g
Maine ..__... 12,500 9,702 15,302
New Hempshire........coooooa..... 2) , 938 7,123 %)
Towa.... 22) 1,056 2) 2'—’)
I\,ansn.s . 2 2) 17,013 (%)
Vermont 2; : 5,911 1,362
Nebraska ... 2) 2 1,786 *)
Distriet of Columbia.. 2 2 236 (%)
South Carolina, (’-‘g Eﬂ) (%) 395

1 Gross ton of 2,240 pounds.

2None reported.
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During the census year 1900 there were 29 states
which produced iron or steel in the form of pig iron,
steel ingots or castings, rolled iron or steel, or ham-
mered blooms and bars forsale, compared with 31 states
and territories in 1890 which manufactured similar
products, 32 in 1880, and 25 in 1870.

For over a hundred years Pennsylvania has led in the
manufacture of iron and steel in the United States, and
in 1900 it still held this position, being far in the lead
of any other state in that year, its production amount-
ing to 15,290,711 gross tons, as compared with 8,622,745
tons in 1890, 3,229,168 tons in 1880, and 1,640,007 tons
in 1870. Of the total production of the whole country
Pennsylvania contributed 51.8 per cent in 1900, against
53 per cent in 1890, 49.8 per cent in 1880, and 50.3 per
cent in 1870. This state bas produced practically one-
half of the total quantity of iron and steel reported
by the whole country for each of the four census peri-
ods named above. From 1890 to 1900 its increased
production amunted to 6,667,966 gross tons, or 77.3
per cent, compared with an increase in the whole
country during the same period of 18,243,382 tons, or
81.4 per cent. From 1880 to 1890 its output increased
5,398,577 tons, or 167 per cent, while the increased
production of the whole country was 9,777,745 tons, or
150.7 per cent. From 1870 to 1880 its production in-
creased 1,589,161 tons, or 96.9 per cent, and the output
of the country at large increased 8,228,148 tons, or 98.8
per cent.

Ohio ranked second in production in 1800, 1890, 1880,
and 1870, its output in the first period named amount-
ing to 5,297,191 tons, against 2,210,296 tons in the
second, 830,483 tong in the third, and 401,579 tons in the
fourth period. Ohio’s increased production in-1900
over 1890 amounted to 3,086,895 tons, or 189.7 per cent,
compared with an increase of 1,379,813 tons in 1890
over 1880, or166.1 per cent, and of 428,904 tons in 1880
over 1870, or 106.8 per cent. Of the total production
for the whole country for 1900, Ohio contributed 18
per cent, compared with 13.6 per cent in 1890, 12.8 per
cent in 1880, and 12.3 per cent in 1870.

Tlinois ranked third in production in 1900 and 1890,
fourth in 1880, and fifteenth in 1870, its total output in
1900 amounting to 2,954,876 tons, against 1,479,754
tons in 1890, 378,185 tons in 1880, and 23,001 tons in
1870. In 1900 it increased its production over 1890 by
1,475,122 tons, or 99.7 per cent, compared with an
increase of 1,106,569 tons in 1890 over 1880, or 296.5
per cent, and of 350,184 tons, or 1,522.5 per cent, in 1880
over 1870. Of the total production for the whole
country, lllinois contributed 10 per cent in 1900, against
9.1 per cent in 1890, 5.8 per cent in 1880, and seven-
tenths of 1 per cent in 1870.

Alabama was fourth in rank in 1900 and 1890, fif-
teenth in 1880, and twentieth in 1870, its total produc-
tion in 1900 amounting to 1,308,595 tons, against 864,120
tons in 1890, 56,287 tons in 1880, and 6,804 tons in 1870.
In 1900 it increased its production over 1890 by 439,475

.

_pex cent, and in 1870 it was 63.5 per cent.

tons, or 50.9 per cent, as compared with an increase in
1890 over 1880 of 807,883 tons, or 1,436.6 per cent, and
in 1880 ovei 1870 of 49,933 tons, or 792.1 per cent.
Alabama contributed to the total production of the
country 4.4 per cent in 1900, 5.8 per cent in 1890, 0.9

-per cent, in 1880, and 0.2 per cent in 1870.

The four states named above—Pennsylvania, Ohio,.
Illinois, and Alabama—produced, as a whole, during-
the census year 1900, 24,846,378 tons of iron and steel,
compared with 13,176,915 tons in 1890, 4,489,073 tons.
in 1880, and 2,070,891 tons in 1870. In 1900 their pro-
portion of the total production of the country was 84.2
per cent, in 1890 it was 81 per cent, in 1880 it was 69.2
They in-
creased their aggregate production in 1900 over 1890
by 11,669,458 tons, or 88.6 per cent; in 1890 over 1880
by- 8,687,842 tons, or 198.5 per cent; and in 1880 over
1870 by 2,418,182 tons, or 116.8 per cent.

West Virginia was fifth in rank in 1900, having ad-
vanced from the tenth position in 1870 to the seventh.
position in 1880, and to the sixth position in 1890, its.
production amounting to 541,106 tons in 1900, against
347,506 tons in 1890, 181,685 tons in 1880, and 64,587
tons in 1870. New York, which occupied the fifth ranlk:
in 1890, fell to the sixth in 1900. It was third in
both 1880 and 1870. Tts production in 1900 was 475,635
tons, against 530,100 tons in 1890, 534,196 tons in 1880,
and 400,229 tons in1870. Itwill probably hereafter as-
sume & more important rank in the list of iron and steel
producing states, as a large and modern plant for the
manufacture of pig iron, Bessemer steel, open-hearth.
steel, Bessemer steel rails, and other leading rolled
products is now being erected near Buffalo. Virginia
was seventh in both 1900 and 1890, having advanced to-
this position from the sixteenth place in 1880. 1In 1870
it occupied the thirteenth position. Maryland was
eighth in rank in 1900, having jumped to this place
from the fifteenth position in 1890. In 1880 its rank
was twelfth and in 1870 it was fifth. Indiana held the
ninth place in 1900, the fourteenth in 1890, the thir-
teenth in 1880, and the eleventh in 1870, Wisconsin
was tenth in rank in both 1900 and 1890, sixth in 1880,
and twelfth in 1870. Tennessee, which held the eighth
rank in 1890, fell to the eleventh place in 1900. In
both 1880 and 1870 it held the fourteenth place. New
Jersey fell from the ninth position in 1890 to the twelfth
in 1900. In 1880 it was fifth in rank and in 1870 it
was fourth. Kentucky advanced from the sixteenth
position in 1890 to the thirteenth in 1900, butin 1880
it occupied the eleventh position and in 1870 the seventh.
Colorado was fourteenth in rank in 1900, having ad-
vanced to that place from the twentieth position in

1890, and the twenty-seventh in 1880. In 1870 it was.

not enumerated among the producers of iron or steel.
Michigan, which ranked eighth in both 1870 and 1880,
and which in 1890 had fallén to the eleventh place,
reached a still lower rank in 1900, its position in that
year being fifteenth. Magssachusetts, which was the
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first of the original colonies to manufacture iron, and
which oceupied the ninth rank in 1870 and 1880, declined
o the twelfth position in 1890, and to the sixteenth in
1900, Missouri was seventeenth in rank in 1900, having
fallen from the sixth place in 1870 to the tenth in 1880
and to the thirteenth in 1890. Connecticut held almost
the same rank in 1900 as in1870, its position in the year
Inst named having been sixteenth, seventeenth in 1880,
nineteenth in 1890, and eighteenth in 1900, a slight recov-
ery in the latter year, as compared with ten years ago.
During the thirty years above enumerated, however,
the production of iron and steel in this state advanced
from 22,594 tons in 1870 to 54,365 tons in 1900, show-
ing that, while the rank of the state has slightly declined
in the period named, there has been a fair growth in
production. Delaware occupied exactly the same rank
in 1900 as it did in 1870 and 1880, namely, nineteenth,
In 1890 it had advanced to the seventeenth position,
only to fall back in 1300 to its former place. Minnesota
did not produce iron or steel in 1870 or 1880. In 1890
it wag thirtieth in rank, and in 1900 it had advanced to
the twentieth place. California occupied the twenty-
first rank in 1900, the eighteenth in 1890, the twenty-
first in 1880, and the twenty-second in 1870. Its pro-
duction of iron and steel has gradually declined during
recent years. Georgia fell from the eighteenth rank
in 1870 to the twenty-second in 1900. In 1890 it held
the twenty-first rank, and in 1880 the eighteenth, the
same as in 1870. North Carolina ranked twenty-third
in 1900, twenty-ninth in 1890, thirty-first in 1880, and
twenty-third in 1870. Wyoming occupied the twenty-
fifth rank in 1900, the twenty-fourth in 1890, and the
twenty-third in 1880. It was not a producer in 1870.
RhodeIsland ranked twenty-sixth in production in 1900,
twenty-third in 1890, twenty-fourth in 1880, and twenty-
first in 1870. Its iron and steel industries have shown
# gratifying growth since the close of the census year
1900. Maine ranked seventeenth as a producer in 1870,
twenty-second in 1880 and 1890, and twenty-ninth in
1900. Its production in 1870 amounted to 15,302 tons,
but in 1900 it made only 2,750 tons.

With the exception of California, Georgia, Maine,
Massachusetts, Michigan, Missouri, New York, Oregon,
and Rhode Island, ail the states producing iron and
steel in 1900 increased their output over 1890. The
falling off in Massachusetts was very slight, the decrease
amounting to only 1,438 tons. In Missouri the loss
amounted to 14,944 tons. New Yorlds loss was 58,561
tons, compared with its production of twenty years ago,
and 54,465 tons compared with its output ten years
ago; but, as heretofore stated, its productive capacity
in the immediate future will probably be considerably
augmented. Georgia has suffered a steady decline in
produetion since 1880, its output in that year amount-
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ing to 9,881 tons more than in 1900. California’s pro-
duction in 1900 was a little over-one-half of its output
in 1890, and its productive capacity has still further de-
clined since the close of the.census year, one or two
plants which were active in that year having been
recently abandoned. Maine had two establishments in
operation in 1890, but one only in 1900. Its decreased
production amounted to 9,750 tons, Rhode Island had
but a single establishment in operation in both 1900 and
1890. Its production in the former year was about
one-half of its output in the latter year.

The states which show an increase of over 1,000,000
tons in production in 1900 over 1890 are Pennsylvania,
Ohio, and Tllinois. Those showing an increase of over
300,000 tons are Alabama, Indiana, and Maryland; and
those showing an increase of over 100,000 tons are
Colorado, Kentucky, Tennessee, Virginia, West Vir-
ginia, and Wisconsin. None of the remaining pro-
ducing states show an increase of over 50,000 tons.

CAPITAL.

Table 4 is a comparative summary of the capital in-
vested in active, idle, and building establishments (includ-
ing vented property) as returned at the censuses 1880 to
1900, inclusive. Idle establishments embrace all plants
which were not in operation during the census years enu-
merated, but which were in good condition and could
readily be put into operation. Establishments which
at one time were engaged in the manufacture of iron
and steel, but which were not likely to resume opera-
tions, are not included in this table. 1

TaBLE 4.—IRON AND STEEL: DISTRIBUTION OF CAPITAL
IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE
IN COURSE OF CONSTRUCTION, 1880 TO 1900.

CAPITAL.
Num- |i
Y betr ?}f Buildi
CLASBES, ear.| estah- nildings
HSI}‘ Total ntmelhine% . cn%ﬁngﬁd
ments, N 0018, and
implements, sundries,
%

ITE: ) S 1900 797 |11 615,165, 273 | $305, 284, 033 |3309, 881, 240
1890 872 || 1430, 505, 680 || 212,595,672 | 217,909, 908
1880 | 1,005 || 2230,971,884 || 122,004,227 | 108, 967, 657
Actlve ciienecriciinnnnna. 1500 669 || 590,530,484 | 287, 669, 533 | 302, 860,951
1880 719 414,044, 844 || 200,197,208 | 213, 847,636
1880 792 | 200,904,965 ji 112,820,428 | 97,584,537
L 3, 1000 | 84 18, 368, 032 12, 696, 122 5,671,910
1890 | - 119 12, 369, 058 9,185, 667 3,188,391
1880 200 18,939,988 || 9,094,349 9, 845,639
In course of construction .| 1900 34 6,266, 757 \ 4,918, 378 1,848,379
0| ssl  doaremsil soerer| srslam
1880 13 2,126,931 | 589,450 | 1,587,481

1Includes rented property valued in 1900 at $17,245.416; in 1890, at $8,201,058,

2See remarks concerning the inclusion of capital invested in mining and
other operations {n the figures given for 1880 (page 4).

The above statement shows most graphically the phe-
nomenal growth of the iron and steel industry during

the last twenty years. While the number of active,
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idle, and building establishments has decreased from
1,005 in 1880 to 797 in 1900, the capital invested in the
establishments enumerated increased from $230,971,884
in 1880 (which, as heretofore explained, included cap-
ital invested by iron and steel manufacturing enterprises
in iron-ore mines, coal mines, charcoal pits, ete.) to
$615,165,273 in 1900 (which, as in 1890, included cap-
ital invested in the manufacture of iron and steel only),
an increase of $384,193,389, or 166.3 per cent. Of
the total capital reported for 1900, $590,530,484 was
invested inactive establishments, $18,368,032 in idle es-
tablishments, and $6,266,757 in building establishments.
In 1890 the capital invested aggregated $430,505,580,
divided as follows: Active establishments, $414,044,844;
idle establishments, $12,369,058; and building plants,
$4,001,678. For 1880 the figures are: Total capital,
$230,971,884, of which $209,904,965 was invested in
active establishments, $18,989,988 in idle establishments,
and $2,196,981 in plants under construction. Practi-
cally one-half of the aggregate capital reported for each
of the three census periods given in the table was in-
vested in buildings, machinery, tools, and implements,
and one-half in land, cash, ete.

Included in the aggregate capital invested in 1900 is
rented property to the value of $17,245,416; and for
1890 similar property to the value of $8,291,058. In
1880 the value of vented property was not separately
reported.

The steady decline in the number of active establish-
ments during the past twenty years, as shown in Table
4. will not escape notice. In 1880 there were in opera-
tion during the census year 792 establishments, but in
1890 the number had fallen to 719, a loss of 73, and in
1900 it had still further decreased to 669, a loss in the
ten years of 50. The total decline during the twenty
years was 128, In 1880 the number of idle estahlish-
ments was 200; in 1890 it was 119; and in 1800 it was
94, or 106 less than twenty years ago. The number of
building plants at the close of the census year 1880
was 13, while in 1890 there were 84 in course of con-
struction. At the close of 1900 the number of plants
under construction was also 34.

Table 5 shows the capital invested in active, idle, and
building blast furnaces, rolling mills and steel works,
and forge and bloomery establishments for 1900, 1890,
and 1880,

Tasie 5.—IRON AND STEEL: DISTRIBUTION OF CAPITAL IN DIFFERENT BRANCHES, 1880- TO 1900.

ROLLING MILLS AND [[FORGES AND BLOOM-
BLAST FURNACES, STEEL WORKS, ERIES,
_ CLASSES, Year, || Num- Num- Num-
ber of ber of her of
estak- Capital, estab- Capital, estab- [ Capifal,
lish- ligh- lish-

ments, ments, ments.
1 g RPN 1900 278 1 14169, 879,083 505 | 1$468,166, 752 14 18019, 488
1890 400 | 143,638,926 440 1285, 798, 684 32 1,074,970
21880 490 105,151,176 397 121,424,745 118 4,395,968
15 L g g P PR 1900 224 148,226,113 488 441,795, 983 7 508, 388
1890 304 134, 608, 543 395 278, 559, 831 20 876,470
1880 841, 89, 581, 862 358 116, 458, 390 03 3,015,218
(2T PP PR 1900 49 10,126,445 || - 88 8,130,487 7 111,100
1890 73 6, 468, 865 34 6,711, 693 12 198, 600
1880 142 14,394, 883 83 4,004, 865 25 480,760
In course 0f COnStrUCION Lo vus i ve i i iai it ete e iiiracee et raaa e 1900 5 1,028,476 29 6,240,282 || caveuridicicanainns
1890 23 2,566, 518 11 1,625,160 H.oeivaai]sorinaancnas
1880 7 1,224, 981 6 902,000 [leweecaeifonrninraonnn

Includes the value of rented property, as follows: Blagt furnaces—1000, $5,002,581; 1800, $5,061,058, Rolling mills and steel works--1000, $11,916,835; 1890.

§3,280,000. Forges and hloomeries—1900, $286,000,

2See remarks concerning the inclusion of capital invested in mining and other operations in the figures given for 1880 (page 4).

As has been heretofore shown, the aggregate capital
invested in the ivon and steel industry at the close of
the census year 1900 was $615,165,278, compared with
$430,505,580 in 1890 and $230,971,884 in 1880. In
Table 5 the part of this capital invested in each of
the three branchesof iron and steel manufacture under
review is given in detail. In comparing capital for
1900 and 1890 with that for 1880, the remarks concern-
ing the inclusion of capital invested hy iron and steel
establishments in mining and other operations, in the
year last named, must not be overlooked.

In 1900 over one-fourth of the aggregate capital

reported was invested in the blast furnace industry,
and a little less than three-fourths in the rolling mill
and steel works industry. The amount invested in the
forge and bloomery industry in 1900 was only one-tenth
of 1 per cent of the total capital reported. In 1890
the blast furnace industry reported about one-third of
the aggregate capital invested, the rolling mill and steel
works industry a little less than two-thirds, and the
forge and bloomery industry a little over two-tenths of
1 per cent. In 1880 the capital invested in the blast
furnace industry was a little over nine-twentieths, in
the rolling mill and steel works industry a little over
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one-half, and in the forge and bloomery industry a little
less than 2 per cent of the aggregate capital reported.

In active blast-furnace establishments in 1900, the

- capital invested amounted to $148,226,113, against
$134,608,543 similarly invested in 1890 and $89,531,362
in 1880. In idle blast-furnace establishments the
capital invested in 1900 was §10,126,445, compared with
$6,458,865 similarly invested in 1890 and $14,894,883
in 1880. During each of the three census periods
given in the table the amount of capital invested in
building blast-furnace enterprises exceeded $1,000,000,
the figures being as follows: 1900, $1,026,475; 1890,
$2,566,518; 1880, $1,224,931.

Referring to rolling mills and steel works, it is found
that the aggregate capital invested in active establish-
ments amounted in 1900 to $441,795,983, compared
with $278,559,831 in 1890 and $116,458,390 in 1880,
the amount reported in 1900 being almost four times
the amount reported in 1880. . The idle rolling-mill
establishments in 1900 represented an investment of
$8,180,487, compared with $5,711,693 in 1890 and
$4,064,355 in 1880. In establishments in course of
construction the investment in 1900 amounted to
$5,2:£0,282, against $1,525,160 in 1890 and $902,000 in
1880.

As indicated by the figures given in Table 5, the forge
and bloomery industry is rapidly declining. From an
aggregate investment of $4,395,963 in establishments
of this character in 1880, the amount has fallen to
$619,488 in 1900. In 1890 the amount invested was
§1,074,970. Of the total for 1900, the active establish-
ments reported an investment of $508,388, compared
with $876,470 in 1890 and $3,915,213 in 1880. In 1900
the idle establishments reported capital to the amount
of 8111,100, against $198,500 in 1890 and $480,750 in
1880. Not one forge or bloomery for the production
of bars or hlooms for sale was in process of construe-
tion in the United States at the close of the census
year 1900, nor was any plant of this character erected
in this country during the year named.

As shown in Table 4, the number of active, idle, and
building iron and steel establishments in the United
States in 1900 was 797, against 8§72 in 1890 and 1,005 in
1880, a decrease in twenty years of 208, Table 5 shows
in which of the three branches under review the decline
has taken place.

Beginning with blast furnaces, it is found that the
number of establishments has deglined in twenty vears
from 490 in 1880 to 278 in 1900, a loss of 212. It is

also found that during the same period the number of
establishments which. owned or operated forges or
bloomeries declined from 118 to 14, a loss of 104. In
the blast furnace and forge and bloomery industries the
loss in establishments from 1880 to 1900 is thus shown
to be 3186.

Taking up the rolling mill and steel works industry,
however, a very gratifying gain in establishments for
the twenty years is shown, the number having advanced
from 397 in 1880 to 440 in 1890 and to 505 in 1900, the
gain during the twenty years being 108 establishments.
It may be added that since the close of the census year
a large number of new rolling mills and steel plants
have been built, while the work of erecting additional
plants is now being vigorously pushed. At the close of
December, 1901, between 30 and 35 -new plants were
being equipped in the United States for the manufac-
ture of pig iron, steel, or rolled iron and steel. But,
on the other hand, not one forge or bloomery for the
manufacture of hars or blooms for sale was being built
in the whole country on the date named.

As shown in Table 4, the total number of all kinds
of active iron and steel establishments was 669 in 1900,
719 in 1890, and 792 in 1880. Of the total for 1900,
Table 5 shows that 224 were classed as blast furnaces,
compared with 304 in 1890 and 341 in 1880; 438 were
classed as rolling mills and steel works, compared with
395 in 1890 and 358 in 1880; and 7 were classed as forges.
and bloomeries, compared with 20 in 1890 and 93 in 1880.
Of the 94 idle establishments reported for 1900, 49 were:
clagsed as blast furnaces, 38 as rolling mills and steel
works, and 7 as forges and bloomeries, against a total
of 119 idle establishments in 1890 (blast furnaces, 73;
rolling mills and steel works, 84; and forges and bloom-
eries, 12) and 200 in 1880 (blast furnaces, 142; rolling-
mills and steel works, 83; and forges and bloomeries,
25). The establishments in course of construction were
divided as follows in 1900: Blast furnaces, 5, and roll-
ing mills and steel works, 29; in 1890, blast furnaces,
23, and rolling mills and steel works, 11; and in 1880,
blast furnaces, 7, and rolling mills and steel works, 6.
The number of blast furnaces which were being added
to existing establishments is not, however, included in
the above statement for any of the census years. No
forges or bloomeries were being erected at any of the
three periods covered by the table.

Table 6 is a comparative summary, by states, of the:
capital invested in active, idle, and building establish-
ments in 1880, 1890, and 1900,
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TasLe 6.—IRON AND STEEL: DISTRIBUTION OF CAPITAL IN ACTIVE AND IDLE ESTABLISHMENTS AND THOSE IN
COURSE OF CONSTRUCTION, BY STATES, 1880 TO 1900.

TOTAL. ACTIVE. IDLE. N C;’T"{‘I;fg&,l%};.c‘m'
STATES. Year. I\%umtg%r Nfumb%r N]flmtb%r Nfumtb%r
: of estab- 5 estab-| - s of estab- of estab-
ek Capital, oy Capital. T Capital. e Capital,
ments. ments. ments. ments.
United States....... rereravrr——————a. e 1900 797 | 18615,165,273 660 | $590, 580,484 94 | 18,308,082 341 96,266,757
1890 872 1430, 505, 580 719 414,044, 844 119 12, 369, 058 34 4,001,678
1880 1,005 230, 971, 884 792 209,904, 965 200 18,939,988 13 2,126,931
AlgbAMA ,enemenann.ns ereeetretareetareanaaaneans 1900 a7 19,058, 368 2 16,001, 479 10| ;2,200,980 P) 765,900
1890 45 19,070, 976 35 17,987, 683 3 297,303 T 786, 000
1880 14 3,309,196 8 2,757,196 b 399, 000 1 153, 000
California voveeernieccrerrereanuanean PR seraevae] 1800 4 1,514,162 3 1,499,162
1890 4 4,666, 611 4 4,656,611
1880 1 1,000, 000 1 1,000,000
Connecticut..... weeensun PP PR werscennacans veef 1800 11 5,125, 258 8 4,986,147 3 139,111
1890 16 2,817,821 13 2,189,521 2 128,300
1880 19 2,682, 000 17 2,557,000 2 125, 000
DelaWware..eeenrnserennannas cavmrecann ceserancecasasess 1900 6 4,207,079 [ 4,207,079 ||.cacienemn]ancnen PP | PR
1890 9 2,860,722 7 2, 558, 865 2 401,857 {j.crenannn
1880 9 1,481,469 8 1,341,469 1 90,000 {|.eeeeaaans
GeOTEIR. v e mvmaann s censeceana Msacanessvennernnrraanaan 1900 8 1,271,216 3 606, 916 2 551, 300 1
. 1890 T 991, 243 5 908, 243 1 43,000 1
1880 14 1,135, 900 9 973, 800 b 162,100 ||ccunvecann
Tlinois....... besaasreecannan tesennccnanaas Cresmancennn 1900 30 43, 764, 209 26 43, 856, 239 1 14, 000 2 884, 0060
1840 30 36,473, 169 24 34,680,919 4 513, 250 2 270, 000
1880 21 6,460, 620 16 8,795, 620 4 490, 000 1 175,000
InAiANA seeweceaananan weemeenan cereestvesrasnsananreans 1900 31 16, 369, 210 27 14,984,210 2 600, 000 2 776,000
1890 18 4,887,095 15 4,049, 096 3 288,000 [[ecveraenn- feremmeanaee
1880 12 2,283,000 1 2,283,000 Hoverreenceonnnnen [ | D R .
Kentueky .oveeueene. waeemenaus derssnsassennan wesesand| 1900 1 4,443,987 8 4,198,987 2 210, 000 1 35,000
1890 15 3,044, 655 9 2,310, 666 4 380, 000 2 354,000
1880 29 5,493, 035 18 4,610,085 11 883,000 [l.eeeriamac]eraaianaeane
Maryland .covseeennnnnan. Neensencsuisevasesasconnaanann 1900 12 4,012,937 9 3, 766, 003 3 247,934 H.ooeviiaan]os Cerrmeaeas
18%0 14 5,170,674 1¢ 4,217,574 3 845, 000 1 668, 000
1880 23 4,962,125 18 4,402,125 R b 560,000 . .ounn . N P .
Massachusetts....... creensasmennanan crerrrveenannnaa, 1900 9 14, 248, 593 8 13,738,603 |[ceeencnnan fieeraeeveanan 1 510, 000
1890 18 9, 068, 655 15 9,005, b55 1 63,000 leeeneenini]onanns rermen
1880 80 b 6,738,408 24 6,163, 408 8 B75,000 ||-oooolllIlIIn .
Michigan..... PR teresersssmsecaraenrrane vee.| 1900 16 4,623,031 10 8, 934, 060 6 688,981 |laueeernncclsnnnne R
1800 29 7,225,241 19 6,696, 541 6 818,700 4 155,000
1880 22 4,176,386 15 3,342, 886 6 813, 000 i 1 20, 000
Minnesota...... ceremeencas cenncernienna sassessanmerain zillggg 5 2,163, 682 3 718, 806 2 1,449,776
' 180 || 10, 000 (LT T 150, 000"
Misgouri......... erememeeaianns [P hivacarenien . 1900 9 2,792,781 7 2,611,278 1. .....s JR P
1830 13 b, 890, 428 9 3,405, 018 4177778 804,616
1880 ©22 9,162,472 12 B, 698, 600 8 8,104, 500
New Jersey..cueacan. P Meesssrasnrecannans crenuanes 1900 30 21,011, 152 26 20, 836, 609 i} 674, p43
1890 az 12,649,162 28 11, 697, 362 a 051, 800
1880 40 9, 099, 060 37 8, 764, 050 3 385, 000
New York.......... Neermsemunannan ceemans ceemen wenaas . 1900 3¢ 16, 878,578 30 18,202, 346 7 2,716, 632 2 364, 700
1890 55 17,380,190 ad 16,282, 435 | L0an7e6 |leeeenases U
1880 89 21,543,221 4 19, 762,471 16 1,790,750 il eiineniifrnananes peaeen
OBEO. e vee e mer e e eneraneevacanrearnyanenenneanns 1900 118 88,570, 252 107 86,477, 560 2 80,000 7 2,012,700
1890 ) 118 39, 927, 200 101 97, 642, 887 16 2,197,018 1 87,800
1880 134 25,141,294 103 2,807,606 || - B0 | 224,688 i 89, 000
Pennsylvania ......... cdevmaneransacassssnsennenseanna| 1000 331 326, 603, 098 201 821, 985, 659 29 4,007,540 1L 549, 894
' 1890 344 228,194, 361 311 226, 294, 407 30 1,332,176 3 567,779
1880 366 107, 304,782 321 102, 956, 223 41 3, 608, 000 4 740, 559
TeNNessee . veerruananns rreersaevacnns descscnsensnannn 1900 20 G, 268, 315 16 56,432, 665 3 450, 650 1 385, 000
1890 20 5,061, 164 15 4, 618, 366 3 256, 500 2 181,299
1880 43 3,681,778 29 2, 862, 826 1 818,950 |- nenrnnne|oeenn e
Texas.coiana. eememenaaas Seeesssecaseereceransansasnacnn B%ggg 4 653, 215 3 379,216 1 274, 000
80 || i 10,000 )| TTTTLTTTTTTT TG, 000 )|
Virginia..ovaenenean.. tesiansessannntrscasanan weenes-o| 1900 29 8,236, 858 20 6, 941, 696 9 1,295,162
1890 39 7,508,093 21 6, 830, 993 9 253, 800
1880 u 4329718 21 2,904,713 22| 1,535,000
West Virginia .coovvnaaa.... neesesssnvmcnesnennsaccanss] 1900 13 8,b83, 445 11 8,202,910 1 130, 535
‘ 1890 .13 6,488, 924 12 6, 458, 924 1 30, 000
1880 20 3,918, 616 16 3,712,616 3 161, 000
‘Wisconsin ...oeoeaeaiaaia. eesteneeetrnsesasasannns 1900 13 7,238, 654 12 b, 018,329 1 1,820,325
1890 11 6,582, 081 g 6,461,531 1 G, 500
1880 9 2,843,218 8 2,768,218 i 75, 000
All other states....vueenunun... teeresamsarnanas PR +) 1900 16 8,042,203 11 6, 800, 654 4 1,241,649 Jo...o.... ieiiieensans
1890 20 6,017,375 13 B, 446, 875 6 1,025, 500 1 45,000
1880 42 4,101, 603 24 8,021, 603 17 1,020,000 1 60, 000

1Includes rented property valued in 1900 at $17,245,416; in 1890 at $8,201,058,

2Included in ‘‘all other states,”

8Includes establishments distributed as follows: 1900—Colarado, 3; Kansas, 1; Maine, 2; North Carolina, 8; Oregon, 2; Rhode Island, 1; Washington, 2;
Wyoming, 1, 1890~—Colorado, 8; Towa, 1; Kansas, 1; Maine, 2; Minnesota, 2; New Hamé)shire, 1; North Carolina, 1; Oregon, 1; Rhode Island, 1; Texas, 5; Wash-
ngton, 1; Wyoming, 1. 1880—Colorado, 1; District of Columbis, 1; Kanser, 2; Maine, 3; Nebraska, 1; New Hampshire, 2; North Carolina, 20; Oregon, 1: Rhode
Island, 3; Utah, 8; Vermont, 4; Wyoming, 1 :
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As has been previously explained, the capital re-
ported above for the three branches of the iron and
steel industry under review does not represent the total
amount of capital actually invested by the iron and
steel manufacturing establishments of the country. It
must be borne in mind that the figures given in Table
6 for 1900 and 1890 cover only the capital invested
in the operation of blast furnaces, rolling mills and
steel works, and forges and bloomeries, the establish-
ments last named being included only when they pro-
duce bars and blooms for sale. Many iron and steel
establishments have large amounts of capital invested
in iron ore mines, coal mines, limestone quarries, coke
ovens, charcoal kilns, and other similar industries which
furnish fuel and raw materials for blast furnaces, roll-
ling mills, steel plants, bloomeries, ete. All capital of
this character has been eliminated from the data for
1900 and 1890, although for 1880 it is included. The
persons employed in these industries, and the wages
paid them, have also been eliminated for the two former
periods, but for the period last named they are in-
cluded. If statistics for the industries named were
included the capital invested for 1890 and 1900—and
especially for 1900—would be increased by many mil-
lions of dollars, the amount paid in wages would be
greatly augmented, and the number of employees
would be swollen by tens of thousands.

A few details concerning the capital invested by the
leading iron and steel producing states, as shown in
Table 6, may be of interest. '

Pennsylvania led all the other states in 1900, 1890,
and 1880 in the number of establishments and in the
amount of capital invested in the iron and steel indus-
try.  In 1800 it had a total of 831 active, idle, or build-
ing establishments, compared with 844 in 1890 and 366
in 1880, a decrease in the twenty years of 85, During
the same period, however, it had increased the capital
invested from $107,304,782 in 1880 to $326,603,098 in
1900, or $219,298,316. Much the larger part of this
increase was in the rolling mill and steel works indus-
try, which jumped from $60,489,929 invested in active
establishments in 1880 to $247,001,768 similarly in-
vested in 1900, an increase of $186,511,839. During
the same period the capital invested in active blast fur-
nace establishments advanced from $41,488,294 in 1880
to §74,850,426 in 1900, an increase of $33,362,132. The
total number of establishments in operation in Penn-
sylvania during the census year 1900 was 291, as com-
pared with 311 in 1890 and 821 in 1880. In 1900 the
state had 11 plants in course of construction, against 3
in 1890 and 4 in 1880. Its idle establishments num-
bered 29 in 1900, 30 in 1890, and 41 in 1880,

Obio, which ranks second in the number of establish-
ments and in the capital invested, had 116 active, idle,
or building establishments in 1900, as compared with
118 in 1890 and 134 in 1880, a decrease in the two
decadesof18. From 1880 to 1900, however, theamount

MANUFACTURES.

of capital invested had advanced from $25,141,294 in
1880 to $39,927,200 in 1890, and to $88,570,252 in 1900,
the totalincrease in the twenty years being $63,428,958.
Asgin Pennsylvania, much the larger part of this increase
was in the rolling mill and steel works industry, which
advanced from $9,805,020 invested in active establish-
ments in 1880 to $63,181,422 in 1900, an increase of
$53,376,402. The capital invested in active blast fur-
nace establishments advanced from $18,002,586 to
$23,296,130 during the same period, an increase of
$10,298,544. During the census year 1900 Ohio had
107 establishments in operation, compared with 101 in
1890 and 103 in 1880, a total gain of 4. Its idle estab-
lishments in 1900 numbered 2, against 16 in 1890 and
30 in 1880. The number of establishments in course of
construction in 1900 was 7, as compared with 1 in hoth
1890 and 1880, The amount of capital invested in the
building establishments in Ohio in 1900 amounted to
almost one-third of the total amount reported for bhuild-
ing establishments for the whole country.

Illinois was third in rank in 1900 in the amount of cap-
ital invested, but in the number of establishments New
York, Alabama, and Indiana ranked higher, the state
first named having 89, the second 387, and the third 81
establishments. Illinois reported 80 establishments,
the same number as New Jersey. In 1890 Illinois also
had 80 establishments, and in 1880 it had 21 establish-
ments. From 1880 to 1900 the capital invested in iron
and steel establishments in Tllinois increased from
$6,460,620 in the former year to $48,754,299 in the lat-
ter year, a gain of $37,298,679. Of the total amount
invested in 1880, $4,845,620 was reported by active
rolling mills and steel works establishments; -in 1900
the amount so reported was $32,672,326, a gain of.
$27,826,706. In1880 the amount invested in active blast
furnace establishments was only $950,000, but in 1900
it amounted to $10,683,913, an increase of $9,733,913.
As in Pennsylvania and Ohio, the increase in capital
was chiefly in the roling mill and steel works industry.
The number of establishments in operation in Illinois
in 1900 was 26, as compared with 24 in 1890 and 16 in
1880. The state had 1 idle'establishment in 1900 and 4
idle establishments in both 1890 and 1880, There were
3 plants under construction in 1900, 2 in 1890, and 1 in
1880. .

Of the remaining states, with the single exception of .
New Jersey, which reported a capital of $21,011,152 in
1900, a gain of §8,361,990 compared with 1890, no other
state had $20,000,000 invested in the manufacture of
iron and steel in 1900. Three states reported less
than $20,000,000 but more than %15,000,000 in 1900,
namely, Alabama, $19,058,368 (a loss of $12,608 com-
pared with 1890); New York, $16,373,578 (a loss of
$956,612 compared with 1890); and Indiana,$16,369,210
(a gain of $11,982,115 compared with 1890). One
state only, Massachusetts, reported capital between
$10,000,000 and $15,000,000, the amount being
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$14,248,593. Five states—Connecticut, Virginia, West
Virginia, Tennessee, and Wisconsin—reported less than
$10,000,000 but mdre than $5,000,000; and four states—
Delaware, Maryland, Kentucky, and Michigan—re-
ported less than $5,000,000 but more than $4,000,000.
None of the remaining states reported over $3,000,000.

Taking up the number of iron and steel establishments
in the different states during 1900, and omitting the
details for Pennsylvania, Ohio, and Illinois, particulars
for which have already been given, it is found that Ala-
bama had 87 establishments in the year named, of
which 25 were active and 10 idle. Two plants were in
course of construction. In 1890 the state had 45 estab-
lishments, of whjch, however, only 38 were completed,
7 being at that time in course of erection; of the 38
completed establishments 3 were idle.

California had 4 establishments in 1900, 8 of which
were active and 1 idle; in 1890 it had 4 establish-
ments; all of which were active. Connecticut had 11
establishments in 1900, 8 of which were active and 3 idle;
in 1890 the state reported 15 establishments, 13 active
and 2idle. Delaware reported 6 establishmentsin 1900,
all active, and in 1890 it reported 9 establishments, 7

active and 2idle. Georgiain 1900 had 6 establishments,

3 active, 2 idle, and 1 in course of construction; in
1890 it had 7 establishments, of which 5 were active, 1
was idle, and 1 was being erected. Indiana reported
81 establishments in. 1900, 27 active, 2 idle, and 2
building, while in 1890 it had a total of 18 establish-
ments, 15 of which were active and 3 idle. Kentucky
had 11 establishments in 1900, 8 active, 2 idle, and 1 in
course of construction; in 1890 it had 15 establishments,
9 active, 4 idle, and 2 building. Maryland in 1900
reported 12 establishments, 9 of which were active and
8 idle; in 1890 it had 14 establishments, 10 of which were
active, 8 idle, and 1 building. Massachusetts had 9
establishments in 1900, 8 of which were active and 1
building; in 1890 it reported 16 establishments, 15 of
which were active and 1 idle. Michigan reported 16
establishments in 1900, and of this number 10 were
active and 6 were idle; in 1890 it had 29 establishments,
19 of which were active, 6 idle, and 4 building. Min-
nesota had 5 establishments in 1900, 8 of which were
-active and 2 idle; in 1890 it had 2 establishments, 1
active and 1 idle. Missouri had 9 establishments in
1900, 7 of which were active and 2 building; in 1890 it
reported 13 establishments, 9 active and 4 idle. New
Jersey had 80 establishments in 1900, 25 active and 5
idle; in 1890 it had 37 establishments, 28 active and 9idle.

New York had 39 establishments in 1900, 30 active,
7 idle, and 2 building, while in 1890 it had 55 establish-
ments, 44 active and 11 idle. Tennessee had 20 estab-
lishments in 1900, 16 active, 8 idle, and 1 building; in
1890 it also had 20 establishments, of which 15 were
active, 3 idle, and 2 building. Texas had 4 establish-
ments in 1900, 8 active and 1 idle; in 1890 it had 5
establishments, 1 active, 8 idle, and 1 building. Vir-

ginia had 29 establishments in 1900, 20 active and 9
idle; in 1890 it had 89 establishments, 21 active, 9 idle,
and 9 building. West Virginia had 13 establishments
in 1900, 11 active, 1 idle, and 1 building; in 1890 it
also had 18 establishments, 12 active and 1 idle. Wis-
consin had 13 establishments in 1900, 12 active and 1
idle; in 1890 it had 11 establishments, 9 active, 1 idle,
1 building. Colorado had 3 establishments in 1900, all
active; in 1890 it also had 3 establishments, 2 active
and 1 idle. Kansas had 1 establishment in 1900, and it
was in operation; in 1890 it also bad 1 establishment,
but it was idle. Maine had 2 establishments in 1900,
1active and 1idle; in 1890 it also had 2 establishments,
both of which were active. North Carolina had 3 es-
tablishments in 1900, 2 active and 1 idle; in 1890 it
had 1 establishment only, and it was in operation.
Oregon had 2 establishments in 1900, 1 active and 1
idle; in 1890 it had 1 establishment only, which was
active. Rhode Island had 1 establishment in both 1900
and 1890, and it was active in both years. Washington
had 2 establishments in 1900, 1 active and 1 idle; in
1890 it had 1 establishment only, and it was running.
Wyoming had 1 establishment in 1900 and 1 in 1890,
and it was active in both periods. Neither Iowa nor
New Hampshire, each of which had 1 active establish-
ment in 1890, produced iron or steel in 1900, the plants
in both states having been abandoned.

MISCELLANEOUS EXPENSES.

In the census report for iron and steel for 1890, atten-
tion was especially called to the fact that in collecting
the statistics for 1880 no attempt had been made to
ascertain the total cost of manufacturing the products
reported for that year, only the amount expended for
labor and materials being embraced in the schedules
sent to iron and steel manufacturers. Miscellaneous
expenses, covering the amount paid for taxes, rent of
offices, interest, insurance, advertising, stamps, and
other similar expenditures were, therefore, omitted
entirely from the total cost reported twenty years ago.
In the census of 1890, however, all miscellaneous ex-
penses of the character named were generally reported
for that year. The amount expended for commissions
on sales, the cost of operating the sales department, and -
expenses of a similar character, on the other hand, were
not collected, and are not included in the total miscel-
laneous expenses reported for 1890. In cases where
iron and steel manufacturing establishments mined iron -
ore and coal, quarried limestone, manufactured coke,
made charcoal, operated railroads, etc., it was fre-
quently impossible in 1890 to separate the amount paid
for taxes, interest on cash wused in the business, and
other sundry expenses for these branches of industry
from the amount paid for similar expenses for the iron
and steel industry.

It very frequently happened, therefore, that the mis-
cellaneous expenses connected with the operation of
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these affiliated industries were all charged against the
iron and steel manufacturing part of the establishment.
The total miscellaneous expenses reported for 1890 are,
therefore, considerably in excess of the amount which
should in equity be charged against the manufacture of
iron and steel.

In the census for 1900, however, a special effort was
made to obtain as nearly as possible the actual amount
of miscellaneous expenses incurred in operating only
the iron and steel departments of establishments of the
“character named above. Where actual expenditures
could not be had, manufacturers were requested to
furnish careful estimates, apportioning the amount
expended according to the circumstances surrounding
each special industrial branch of the establishment. The
$32,274,100 of miscellaneous expenses reported for 1200
may, therefore, be accepted as representing as nearly
correct results as it is possible to obtain. As in 1890,
however, the amount expended for commissions on sales
or for the operation of the sales department of any es-
tablishment has not been included in the miscellaneous
or other expenses reported.

NUMBER OF WAGE-EARNERS.

In 1880, as has been heretofore stated, the clerks,
ete., employed by iron and steel manufacturing estab-
lishments were not separately reported, no distinction
being made between clerical help and labor employed
in the actual operation of the various works. Nor
were the salaries and wages paid given separately. In
the census of 1890, however, wage-earners and piece-
workers were separated from clerks, ete., and wages
and salaries were reported separately. Proprietors
and firm members, with their salaries, were also

TasLe 7.—IRON AND STEEL: AVERAGE NUMBER OF WA
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reported, and were combined with clerks and other
officials.

In 1900 the same general plan was followed as in
1890, with the important exception that the number
of proprietors and firm members was not included,
as in 1890, in the total number of salaried officials, nor
was the amount drawn by them included in the total
salaries paid.

Table 7 shows the average number of wage-earners
employed in 1880,.1890, and 1900 in the operation of
blast furnaces, rolling mills and steel works, and forges
and hloomeries (the latter, as stated heretofore, cover-
ing only establishments which manufacture blooms or
bars for sale and not for their own consumption), and
the percentage of men, women, and children employed.

In comparing the number of wage-earners reported
for 1900 and 1890 with those reported for 1880, it may
be well to again emphasize the fact that the figures given
for the year last named for wage-earners at blast fur-
naces include not only workmen engaged in the manu-
facture of pig iron but also in many cases those em-
ployed in mining iron ore and coal, manufacturing coke,
burning charcoal, and other operations conducted by
pig-iron manufacturing - establishments. Exact com-
parisons, therefore, for 1880 can not be made with the
wage-earners reported for 1900 and 1890, in which all
labor employed in the production of materials to be used
in the blast furnaces has been carefully excluded, This
will explain in part the apparent decrease in the num-
ber of employees reported for blast furnaces in 1900
and 1890 as compared with 1880. The improved labor-
saving devices used so largely in 1900 and immediately
preceding years have, however, undoubtedly displaced
thousands of workmen who would otherwise have been
employed at blast furnaces in handling ore, coal, coke,
pig iron, ete.

GE-EARNERS AND PROPORTION OF MEN, WOMEN, AND

CHILDREN, 1880 TO 1900.
AVERAGE NUMBER OF WAGE-EARNERS, PER CENT OF TOTAL.
CLASBES, Year. Men, 16 | Women, |Children,
Total, {iyearsand| 16 years {under 16 || Men. | ‘Women, |[Children.
over, landover| years,

X PN 1900 222,607 || 219,635 1,071 1,901 98.7 0.5 0.8
1890 171,181 168,943 58 ‘2 180 98.7 (1) 1.3
1880 "140 798 i| 133,023 45 7 730 94.5 (O] 5.5
T (o gL 1900 39, 358 39,261 6 91 99.8 (O] 0.2
1890 83,415 ML e 74 99.8 jeenannnns 0.2
1830 41,695 40,503 8 1,183 97.2 1) 2.8
RoUing mills AN B1Ee] WOTKE . vuvoernnneeeennrarerneevamneeeennreseasememenaneeeenon 1900 188,028 || 180,148 1,065 1,810 98.4 0.6 1,0
1890 187,205 i 135,134 58 2,108 98.5 1 1.5
1880 , 1 89,645 33 6,486 93.2 1 6.8
Forges 804 BIOOMeIIES 1 o eutvin o e ciee e e e s e eaetsennsmanreneas 1900 206 b27 i 3 P I 1000 |eeenveenifornnnnanas
1890 471 468 1oeminennnn 3 99.4 . ..o...... 0.6
1880 2,939 2,876 3 61 97.8 0.1 2.1

1Less than one-tenth of 1 per dent.
2 Does not include 180 employees re:
wers engaged in making repairs to plan

ported by an idle establishment in Minnesota and included in the totals published at the eensus of 1880. These employees
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The total average number of wage-earners employed
in the three branches of the iron and steel industry
named in Table 7 in the census year 1900 was 222,607,
compared with 171,181 in 1890 and 140,798 in 1880, the
latter figures, as heretofore explained, including an
unknown number of wage-earners not directly employed
in the manufacture of iron and steel. Of the total
reported for 1900, 219,685 were men, 16 years of age
and over, compared with 168,943 in 1890 and 133,028
in 1880. The number of women, 16 years of age and
over reported in 1900 was 1,071, against 58 in 1890 and
45 in 1880. In 1900 the number of children, under 16
years of age employed was 1,901, compared with 2,180
in 1890 and 7,730 in 1880.

Of the total wage-earners reported for 1900 almost
five-sixths were employed in rolling mills and steel
works, the number at work at blast furnaces and forges
and bloomeries combined amounting to only a little over
one-sixth, the figures being as follows: Rolling mills
and steel works, 183,023; blast furnaces, 39,358; forges
and bloomeries, 226; total 222,607.

Comparing the wage-earners employed at blast fur-
naces in 1900 with those similarly employed in 1890,
the following result is obtained: 1900, 39,358; 1890,
83,415; increase in 1900 over 1890, 5,948. For reasons
heretofore given no comparisons are made with furnace
employees for 1880. The total for 1900 includes 89,261
men, 16 years of age and over, 6 women, 16 years of age
and over, and 91 children, under 16 years of age. In
the total for 1890 there were included 88,341 men and
74 children, no women being reported.

The rolling mills and steel works in 1900 employed,
all told, 183,023 wage-earners, compared with 137,295
in 1890 and 96,164 in 1880. This i$ an increase in 1900
over 1890 of 45,728 employees and over 1880 of 86,859
employees. The number of men, 16 years of age and
over, employed in 1900 was 180,148, compared with
135,184 in 1890 and 89,645 in 1880. The number of
women, 16 years of age and over, shows an increase in
1900 compared with 1890 and 1880, the figures for
the three periods being as follows: 1900, 1,065; 1890,
58; and 1880, 33. On the other hand the number of
children employed in 1900 shows a decrease compared
with both 1890 and 1880, the number employed at each
of the three censuses being as follows: 1900, 1,810;
1890, 2,108; 1880, 6,486.

The number of wage-earners employed in the manu-
facture of hammered blooms and bars for sale shows a
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‘women, and 61 children).

very heavy decline from 1880 to 1890, and a consider-
able decline from 1890 to 1900. The industry is rapidly

" passing away. The wage-earners reported in the census

year1900, all male, numbered 226, compared with 471 in
1890 (468 men, 16 years of age and over, and 3 children,
under 16 years of age) and 2,939 in 1880 (2,875 men, 8

.

MATERIALS USED.

The quantity and cost of the materials used by blast
furnaces, rolling mills and steel works, and forges and
bloomeries during the census years 1880, 1890, and
1900 will be found in the three tables which follow.
The total cost of all materials used by the three indus-
tries named, including freight charges, amounted to
$522,431,701 in 1900, compared with $327,272,845 in
1890, $191,271,150 in 1880, and $185,526,132 in 1870.

A word of explanation is necessary concerning the
cost of materials reported for the census year1900. In
that year an effort was made to obtain the actual cost of
the materials used f. o, b. cars at point of shipment, in
order that the total amount paid for freight charges on
fuel, ore, mill cinder, scrap, ete., by iron and steel
manufacturers might be definitely ascertained.

It was not found practicable, however, to secure full
and complete data, as some establishments reported the
cost of materials f. o. b. works, which, of course, in-
cluded the freight charges, while others reported the
cost at the point of shipment, the freight charges being
separately stated. Still other establishments reported
the cost of part of the materials used f. 0. b. cars at
point of shipment and a part delivered at works. In
the census for 1890, as well ag in the census for 1880,
the cost reported for materials used was the costat works,
all freight charges being included. These facts must
not be overlooked when comparing the cost of materials
reported for 1900 with the cost reported for 1890 and
1880. When freight charges for 1900 are not embraced
in the cost reported for ore, fuel, limestone, pig iron,
scrap irvon, ete., the amount is shown in the detailed
Tables 71, 72, and 78, under materials used, as a sepa-
rate item.

CONSUMPTION OF FUEL.
Table 8 shows the quantity and cost of each kind of

fuel used in blast furnaces, rolling millsand steel works,
and forges and bloomeries in 1880, 1890, and 1900.
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Tarte 8.—IRON AND STEEL: QUANTITY AND COST OF FUEL CONSUMED IN THE DIFFERENT BRANCHES, 1880 TO 1900.

TOTAL, BLAST FURNACES. ROLLING "“‘%‘kigﬂ“’ STEEL || poRGES AND BLOOMERIES.
Year,
Tons.! Cost, Tons} Cost. Tons,! Cost. - Tong.! Cost,

........ veenereserennssnrenveannas] 1900 |[ooiiiiceo.....| 2806, 852, B4 [feneneenn | $44,221,702 . ooieiloao.| §22,342,300 $88, 262
Total 1890 55,561,749 || -1 37,884,383 |/10nrrneenonnnn 17,307, 434 279,932
1880 35, 969 873 |l.... 21,917, 002 Hf.cueiueenninan 13,202, 697 850,274
h coal and culM.,,veceererannneennn 1800 1,830,582 8,518,113 886, b 2,297,419 944,018 1,220,694 |[eaecevrremoaaa]oaiancnaans
Anthracite coal and ¢ 1890 2'656.980 | 6,654,420 || 1,796,854 | 5,165,761 858071 | 1,487,713 355 946
1880 2 966 517 9, 889 037 2 334 984 8 012 155 631,229 1,875, 062 304 1,220
itomd eoal and BlackK..coneriinonannan 1900 11,777,834 15,783, 887 832,285 1, 101 312 10,944,046 14,679, 804 1,663 2,771

Bitominous : 1890 5,110,187 | 10,426,030 491, 071 522 || 4,617, 0 9, 663, 208 1,161 3
1880 5, 062,727 12 610 440 939, 065 2, 095 887 4 112 10 510 255 1,440 4,298
COKE vevevinvnsunersuncanasssarrssnsosonnsnns 1900 15, 525,103 40,991, 400 14,697,797 38,976,770 827,246 2,014, 390 60 240
1890 8 600,347 28,762,972 8, 248,156 27,435,780 350 937 1 311 588 1,254 5,604
1880 2 033 632 8,748,382 1,900,228 8,129,240 127 326 58‘2,901 5,978 31 241
ChAarcoald .,peervvernceansvsennnesacssasnanes 1900 85,209, 887 2,101,787 31,421,585 1,846,201 2,250,022 170, 345 1,538, 280 85,241
1890 74 499 202 5,037,176 67 672,156 4,523,320 2 770 611 243,773 4, 056,436 270,082
1880 69, 592 091 4,726,114 53 909 828 3, 679 120 2 667,902 234,379 13 014 361 812, 616
Oil, used for fuel4. .. ..cvviinenvennaveaienes. 1900 1,802,616 1,168,748 1oeemneeieiin e eens 1,302,615 1,158,748 [iaceseevavaeoralonnannanans
1890 1 859 138 1 1”4 200 Heweneerveuemua]sornsannasmane 1,869,138 1 124 206 Heveorsnaonaoean]rarnmrnannse
1880 000 [laeeeasoeaveraelenncananaonnra][reessanascrconfomannrnenancnes 853 900
Natural 885, suenreeamemarcirncnsesnonmnnasens 1800 8,008,409 {1 et e s e e 3,008,400 {l..vcaeniicmcsilerananansans
8 1800 3156, 046 {|1vverenmsoesleserererurnnnn]loaeeemmnaeee 3,566,946 ||.....onooillllillilllT
1880 llvevecenceneensfocoonsmarconcc||ecanseraconsnafomacscacanaseefisanmraeiannaanfosteccacemneie]lareroranacacac]aveeniarvans

1Gross ton of 2,240 pounds, 28ee explanation on page 17 of text concerning amount paid for freight. 3 Bushels. 4Barrels.

Analyzing Table 8 it is found that the total con-
sumption of anthracite and bituminous coal and coke
by iron and steel establishments in the census year
1900 amounted to 29,183,519 tons, compared with
16,865,814 tons in 1890 and 10,052,776 tons in 1880.
Of these totals the blast furnaces consumed 16,416,596
tons in 1900, against 10,586,981 tons in 1890 -and
5,174,277 tons in 1880; the rolling mills and steel works,
12,715,310 tons in 1900, against 5,826,063 tons in 1890
and 4,870,777 tons in 1880; and the forges and bloom-
eries 1,618 tons in 1900, against 2,770 tons in 1890 and
7,722 tons in 1880.

The total consumption of anthracite coal in 1900 by
the three branches named in the table amounted to
only 1,830,582 tons, compared with 2,655,280 tons in
1890 and 2,966,517 tons in 1880. The loss was almost
wholly in the blast-furnace industry, which decreased its
consumption from 1,796,854 tons in 1890 to 886,564 tons
in 1900, a loss of 910,290 tons. In 1880 the quantity
consumed was 2,334,984 tons, or 1,448,420 tons greater
than in 1800, The great decrease in 1900 compared
with 1890 was caused entirely by the increased use of
coke in the manufacture of pig iron. The rolling mills
and steel works show a slight increase in the use of
anthracite coal for fuel purposes in 1900 compared
with 1890, the consumption amounting to 944,018 tons
in the former year, and to 858,071 tons in the latter
year. In 1880 the quantity consumed by this branch
of the iron and steel industry was 631,229 tons.

The total consumption of bituminous coal in 1900 was
more than double that of 1890, the figures heing 11,-
777,884 tons for the year first named, against 5,110,187
tons for the year last named, an increase of 6,667,647
tons. 1In 1880 the total consumption was 5,052,727 tons,
or 57,460 tons less than in 1890, Of the total quantity

consumed in 1900, 832,235 tons were reported by blast
furnaces, 10,944,046 tons by rolling mills and steel
works, and 1,553 tons by forges and bloomeries. The
increased consumption in 1900 was almost entirely by
rolling mills and steel works. In 1890 the blast fur-
naces consumed 491,971 tons; the rolling mills and steel
works, 4,617,055 tons; and the forges and bloomeries,
1,161 tons, For 1880 the following figures were re-
ported: Blast furnaces, 939,065 tons; rolling mills and
steel works, 4,112,222 tons; and forges and bloomeries,
1,440 tons.

The total consumption of coke, as shown in the table,
amounted in 1900 to 15,525,108 toms, compared with
8,600,347 tons in 1890 and 2,033,532 tons in 1880. The
inereased consumption in 1900 over 1890 was 6,924,756
tons, and over 1880 it was 18,491,571 tons, Of the total
consumption of coke in 1900, however, only 827,306
tons were reported by rolling mills and steel worksand
forges and bloomeries, the blast-furnace industry con-
suming the remainder, as will be seen by the following
figures: Blast furnaces, 14,697,797 tons; rolling mills
and steel works, 827,246 tons; and forges and bloomer-
ies, 60 tons. In 1890 the consumption reported was:
Blast furnaces, 8,248,156 tons; rolling mills and steel
works, 350,937 tons; and bloomeries and forges, 1,254
tons. And for 1880 it was: Blast furnaces, 1,900,228
tons; rolling mills and steel works, 127,326 tons; and
forges and bloomeries, 5,978 tons. '

The consumption of charcoal deereased in 1900 more
than one-half compared with 1890, and almost one-
half compared with 1880. The falling off was chiefly
in the blast-furnace industry, but decreases are also
shown in the other two branches under review. For
1900 the consumption reported was 85,209,887 bushels,

against 74,499,202 bushels in 1890 and 69,592,091 bush-
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els in 1880. Of the total consumption in 1900 the blast
furnaces reported 31,421,585 bushels, the rolling mills
and steel works 2,250,022 bushels, and the forges and
bloomeries 1,588,280 bushels. In 1890 the blast fur-
naces consumed 67,672,156 bushels,.the rolling mills
and steel works 2,770,611 bushels, and the forges and
bloomeries 4,056,435 bushels, and in 1880 their con-
sumption amounted to 53,909,828 bushels, 2,667,902
bushels, and 18,014,361 bushels, respectively. The con-
sumption of charcoal by rolling mills and steel works
was practically the same in 1900 as in 1880, the differ-
ence amounting to only 417,880 bushels.

The use of oil for fuel shows a decrease of 556,529
barrels in 1900 compared with 1890. In 1880 the quan-
- tity consumed was reported as 853 barrels, all used by
forges and bloomeries. In 1890 and in 1900 all the oil
used for fuel was reported.by rolling mills and steel
works,

The quantity of natural gas used for fuel was not
ascertained in 1900, but the cost shows a decrease of
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$468,537 compared with 1890, the figures for the two
periods being as follows: 1900, $3,098,409; 1890,
$3,566,946. Almost all the natural gas reported in the
two periods named was consumed by rolling mills and
steel works. In 1880 the number of establishments
using natural gas for fuel was very small, and appar-
ently the quantity and cost were not separately reported.

CONSUMPTION OF IRON ORE, MILL CINDER, AND FLUXING
MATERIALL.

Table 9 shows the quantity and cost of iron ore, mill
cinder, and fluxing material consumed in the manufac-
ture of iron and steel in the census years 1880, 1890,
and 1900. In comparing the cost of these materials as
reported for 1900 with the cost reported for 1880 and
1890, it is again necessary to mention the fact that the
figures given for 1900 include only a part of the freight
charges, while those for 1880 and 1890 include all
freight charges. :

Tasre 9.—IRON AND STEEL: QUANTITY AND COST OF IRON ORE, MILL CINDER, AND FLUXING MATERIAL
CONSUMED IN THE DIFFERENT BRANCHES, 1880 TO 1800.

ROLLING MILLS AND FORGES AND
TOTAL, HLAST FURNACES, STEEL WORKS, BLOOMERIES.
Year,
Tons,1 Cost, Tons,1 Cost. Tons,1 Cost. Tons,1 Cost,
B ) 1900 34,649,100 | 76,089,080 34,802,799 | $74,740,271 || 340,028 | $1,32G,305 6,282 $22,414
1890 21,726, 698 74, 254, 942 21,189, 707 70,789,216 {| 519,199 3,866,139 16,792 110,687
1880 10,029,378 | 39,974,700 9,024,893 | 36,608,281 || 338,405 2,779,879 71,080 | 531,540
IPOI OT8 sevuvnnsanannimeercaaiianerassnnnnersosnnnnnan 1900 25,722, 090 67,257, 063 25,875,780 | 6B, 908,264 || 840,028 1,826, 895 6,282 922,414
1890 15,558,412 | 66,971,266 16,022,421 | 68,505,580 || 519,190 3,366,189 16,792 ] 110,587
1880 6, 883, 667 36, 516, 697 6,479,182 88, 205, 278 383,405 2,779,879 71,080 531, 540
Mill cinder, BCTAD, ElC.cverviriioiirvirannnmnrcnnanans 1900 1,600,313 38,772, 385 1,600,313 8,772, 380
1800 1,145,599 3,086, 808 1,145, 599 8, 086, 408
1880 816,114 910,667 316,114 910, 667
Fluxing material..uves e ceiiceienieiicrransarannnennen 1900 7,826,706 5, 069, 632 7,826, '706 5,069,632 [1...
. 1890 B, 021, 687 4,196, 878 5,021, 687 4,196, 878
1880 2,829, hy7 2,547, 836 2, 829, 697 2,547,830

1Gross ton of 2,240 pounds,

The total consumption of iron ore, as shown above,
was 25,722,090 tons in 1900, compared with 15,558,412
tons in 1890 and 6,883,667 tons in 1880, the increase in
1900 over 1890 amounting to 10,163,678 tons and over
1880 to 18,838,423 tons.  Of the total reported for 1900,
the blast furnaces consumed 25,375,780 tons, the roll-
ing mills and steel works 840,028 tons, and the forges and
bloomeries 6,282 tons, compared with a consumption
in 1890 by blast furnaces of 15,022,421 tons, by rolling
mills and steel works of 519,199 tons, and by forges
and bloomeries of 16,792 tons. In 1880 the iron ore
consumed by blast furnaces amounted to 6,479,182 tons,
by rolling mills and steel works to 833,405 tons, and by
forges and bloomeries to 71,080 tons. The decreased
consumption of iron ore by rolling mills and steel
works in 1900 compared with 1890 is largely due to
the decrease in the number of active puddling furnaces
and the increased use of steel.

The total consumption of mill cinder by blast fur-
naces amounted to 1,600,318 tons in 1900, compared
with 1,145,599 tons in 1890 and 316,114 tons in 1880.
The consumption of 1900 increased over that of 1890
by 454,714 tons,

In 1900 the quantity of fluxing material used by
blast furnaces, which includes limestone, dolomite,
oyster shells, ete., amounted to 7,326,706 tons, against
5,021,687 tons in 1890 and 2,829,597 tons in 1880.

CONSUMPTION OF TRON AND STEEL.

In the two preceding tables the details given relate
entirely to the quantity and cost of fuel, ivon ove, mill
cinder, and fluxing material consumed during the three
census periods, Table 10 shows the quantity and cost
of pig iron, scrap iron and steel, purchased muck bar,
purchased steel ingots, purchased wire rods, and other



20

forms of iron and steel consumed by rolling mills, steel
works, and forges and bloomeries in 1880, 1890, and
1900. Here, again, in comparing the cost of these ma-
terials in 1900 with the cost reported for 1880 and
1890, the fact must not be overlooked that the freight
charges have been in part omitted from the individual
figures for 1900, while in the cost reported for both

MANUFACTURES.

1880 and 1890 they have been included in full. The
scrap iron and steel mentioned in the table embraces
only waste materials purchased and consumed by iron
and steel works, and does not include the serap iron or
steel which is regularly produced at all iron and steel.
plants, and which is usually consumed by the works
turning it out.

Tanre 10.—IRON AND STEEL: QUANTITY AND COST OF IRON AND STEEL USED AS MATERIAL, 1880 TO 1900.

DATE OF CENSUS.
CLASSES. 1000 1890 1880
Tons.! Cost. Tons? Cost. Tons.! Cost,
A
TOAL. « e ee e e eeeen s enneeeenarne e r e rmam st naneeeaersaannenn 18,551,442 | §321,146,512 8,735,761 |  $179,288, 771 3,811,280 | §118,424, 247

Spiegeleisen, ferromanganese, and all other pig iron . . 10,411,281 151,064, 348 5, 854, 252 105,492,718 2,393,333 62, 814, 151
Ohd Bom o cteel ails, snd otler serup fxon or eel oot 4,126,980 606,852,621 || 1747500 | - 86,460,815 | 1,206,818 | 37,908,350
Purchased hammered iron ore blooms, pig or serap blooms, and importes

lsrwedjsh hillets and bars......oeeeneas p cees ' 82,720 1,160,575 49,867 2,829,138 92,261 5,008, 145
Purchased muck or serap bar . 161, 829 4,535, 939 209, 534 6,252, 594 47,995 2,869, 544
Purchased iron or steel ingots, blooms, billets, tin plate bars, sheet bars,

or slabs (except imported Swedish hillets and bars)...........oooi.ol 3,682,407 92,123,412 874,518 28,753, 506 68, 882 4,389,067
Purchased Wil TOAS «.voveeeierrinnsenmraiareiiisnnssnseonssaerinusianansens 136,725 5,419, 617 ) (O] @) (3)

1Gross ton of 2,240 pounds,

The quantity of spiegelcisen, ferromanganese, and
pig iron consumed by rolling mills, steel works, and
forges and bloomeries amounted in 1900 to 10,411,281
tons, compared with 5,854,252 tons in 1890 and 2,395,333
tons in 1880, an increase in 1900 over 1890 of 4,557,029
tons, and over 1880 of 8,015,948 tons. The consump-
tion of old iron and steel rails and other serap iron or
steel also inereased considerably in 1900 compared with
the two preceding census years, the quantity consumed
in 1900 amounting to 4,126,980 tons, compared with
1,747,590 tons in 1890 (an increase of 2,379,390 tons)
and 1,206,818 tons in 1880 (an increase of 2,920,162
tons in the twenty years). The consumption of pur-
chagsed hammered iron-ore blooms, pig' or serap blooms,
and imported Swedish hillets or bars shows a decline in
1900 compared with hoth 1890 and 1880, the decrease
amounting to 17,147 tons in 1900 compared with 1890
and to 59,541 tons compared with 1880.

The decline in this country of the manufacture of
iron ore hlooms and pig and scrap blooms for sale has
already been mentioned. The consumption of pur-
chased muck or serap har also shows a decrease, hav-
ing fallen from 209,584 tons in 1890 to 161,329 tons in
1900, a loss of 48,205 tons. In 1880 the quantity used
amounted to only 47,995 tons. The consumption of pur-
chased iron and steel ingots, blooms, billets, tin plate
bars, sheet bars, and slabs (omitting the imported Swed-
ish hillets and bars mentioned above, all of which are
used for special purposes) shows a very great increase in
1900 over 1890, the figures for the former year being
3,682,407 tons and those for the latter year 874,518 tons.
In 1880 the consumption amounted to only 68,882 tons.
In 1900 the purchased wire rods consumed by rolling
mills amounted to 186,725 tons. In 1890 and 1880 the

2Not reported separately.

purchased wire rods consumed were not separately
reported.

As a rule the iron and steel manufacturing sections
of the United States do not contain all of the raw ma-
terials essential to a full development of the different
branches of the industry. The Southern states have
vast deposits of iron ore, coal, limestone, and dolomite,
all lying within short distances of each other. Cer-
tain grades of pig iron can, therefore, be madeinmany
of these states at a much lower cost per tonthan is pos-
sible in other sections of the country. The ores of the
Southern states, however, are not adapted to the man-
ufacture of pig iron suitable for making steel by the
acid Bessemer process, by which in the census year
1900 almost three-fourths of the crude steel made in
the United States was produced. A considerable quan-
tity of basic open-hearth steel was, however, manufac-
tured in 1900 by one of the Southern states (Alabama)
from pig iron made within its own borders. In the
coming years this state will probably become a fairly
large producer of steel by this process.

Michigan, Wisconsin, and Minnesota contain immense
deposits of iron ore, these three states producing about
85 per cent of the total quantity annually mined in the
whole country. Much of this ore is especially adapted
for the manufacture of pig iron suitable for making
Bessemer steel. But neither of the three states named
has a mineral fuel supply that could be economically
used in the manufacture of pig iron. All of the pig
iron made in Michigan is manufactured with charcoal
as fuel, but even this fuel is far from abundant in some
parts of the state. Michigan has not produced pig iron
with mineral fuel since 1877, but Wisconsin had sev-
eral furnaces using this fuel located within its horders
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in 1900, all of which obtained their supply of coke from
Penngylvania or West Virginia.

Pennsylvania, which is far in the Jead of other states
as a manufacturer of pig iron with mineral fuel, has
been endowed by nature with boundless stores of both
anthracite and bituminous coal. But, with one excep-
tion, the iron-ore deposits of the state are small, the
total quantity mined in 1900 amounting to less than
1,000,000 tons, over one-half of which was produced by
one district. This state is, therefore, compelled, to draw
largely upon other sections of the country for the ore
forits blast furnaces, the greater part coming from the
Lake Superior region over 1,000 miles away. Illinois,
on the other hand, while located much nearer than Penn-
sylvania to the Lake Superior iron-ore mines, obtaing
the bituminous fuel for its blast furnaces from the Con-
rellsville region in Pennsylvania, and from the Poca-
hontas Flat Top region in West Virginia, hundreds of
miles away. The payment of freight charges by Penn-
gylvania blast furnaces on iron ore from .the distant
Lake Superior region, and by Illinois furnaces on coke
from the far away Connellsville and Flat Top regions,
therefore, constitutes a very important item in the cost
of the manufacture of pig ironin the two states named.

New York, New Jersey, and West Virginia are also
large consumers of Lake Superior ore, and all three
states use considerable quantities of Connellsville coke
for fuel, the two states first named frequently mixing
the coke with anthracite coal for blast furnace use.

PRODUCTION OF IRON AND STEEL.

Table 11 shows the total production of all kinds of
" iron and steel in 1900, compared with the production
in 1890 and 1880, and the percentage of increase or
decrease.

TaBLe 11.—IRON AND STEEL: TONS OF CLASSIFIED
PRODUCTS, 1880 TO 1900, WITH PER CENT OF IN-
CREASE FOR EACH DECADE.

PER CENT OF
TONg:! INCREASE.
CLASSES, .
1860 | 1880
1900 1890 1880 to to
1900. | 1890,
Total caveivneniiinannna. 29,507,860 | 16,264,478 | 6,486,733 || 8L.4 | 160.7
Products of blast furnaces.... . 14,462,234 | 8,845,185 | 8,375,912 || 63.4 | 162.0
Products of rolling mills and
steel works...ooioiiiineenos 15,040,120 | 7,888,244 | 8,046,038 || 103.6 | 142.6
Products of forgesand bloom-
122 15,497 81,049 64,783 |} 250.1 | 252,1
1 Gro&s ton of 2,240 pounds, % Decrease.

The total production of all kinds of iron and steel in
1900 amounted to 29,507,860 tons, compared with
16,264,478 tons in 1890 and 6,486,733 tons in 1880.
The increase in 1900 over 1890 was 13,243,382 tons, or
81.4 per cent, and the increase in 1890 over 1880 was
9,777,745 tons, or 150.7 per cent. Compared with

‘5,607,049 tons, or 63.4 per cent.

1880 the 1ncrease 1n 1900 amounted to 23,021,127 tons,
or 3854.9 per.cent. The increased production in 1900
over 1890 was more than twice the total production of
1880, and the total production in 1900 exceeded by
6,756,649 tons the combjned production of 1890 and
1880. These figures graphically exhibit the wonderful
growth of the iron and steel industry during the last
twenty years.

The production of pig iron in 1900, including spiegel-
eisen, ferromanganese, and castings made direct from
the blast furnace, amounted to 14,452,234 tons, com-
pared with §,845,185 tons in 1890, an increase of
In 1890 the increased
production over 1880 was 5,469,273 tons, or 162 per
cent. Compared with 1880 the increase in 1900
amounted to 11,076,322 tons, or 328.1 per cent. The
total production of 1900 exceeded by 2,231,187 tons the
combined production of 1880 and 1890, ‘

The production of rolled and forged iron and steel
and of direct steel castings by rolling mills and steel
works in 1900 exceeded by 4,605,847 tons, or 44.1 per
cent, the combined production of both 1890 and 1880.
These figures include the quantity of steel ingots pro-
duced for sale. Compared with 1890 the production
in 1900 increased 7,651,885 tons, or 103.6 per cent,
while compared with 1880 the production in 1890 in-
creased 4,342,206 tons, or 142.6 per cent. If the pro-
duction of 1900 is compared with that of 1880, an
increase of 11,994,092 tons, or 393.8 per cent, is shown
for the twenty years.

The production of blooms and hammered bar iron
for sale by forges and bloomeries shows a heavy de-
cline in 1900 compared with 1890 and 1880. In the
ten years from 1890 to 1900 this decline amounted to
15,552 tons, or 50.1 per cent, and from 1880 to 1890 it
amounted to 83,734 tons, or 52.1 per cent. In the
twenty years from 1880 to 1900 the decrease amounted
to 49,286 tons, or 76.1 per cent.

While the figures given above for pig iron and for
castings produced direct from the blast furnace are full
and complete for the three periods nanmed, and contain
no duplications whatever, it should be explained that
in veaching grand totals for the three branches of the
iron and steel industry under review, serious duplica-
tions are unavoidable, both in quantities and values.
In the quantity and value of the steel castings reported,
of the rolled and forged products manufactured, and of
the hammered blooms and bars made, there is always a
duplication of the quantity and value of the pig iron
consumed in the manufacture of these products. Many
rolling mills and steel works produce for sale large
quantities of partly finished rolled materials, such as
muck and scrap bar, billets, slabs, sheet bars, tin-plate
bars, etc., these partly finished products being sold to
other establishments, which voll them into finished
forms. Asaresult, the quantity and value-of the partly
finished products are reported to the Census Office first
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by the establishment by which they were originally
produced and again by the establishment by which they
are rolled into finished forms. As all census statistics
are compiled by counties as well as by states (and fre-
quently by cities as well), there is no possible way by
which these duplications can be avoided if the total
quantity and value of the iron and steel produced in
each county and in each state is to be given separately.
In reaching a grand total for both quantities and values
for cities, for counties, for states, and for the country
at large the products of each individual establishment
have, therefore, been included, whether these products
are of the most highly finished character or are partly
finished and suitable only for remanufacture.

As bas been already stated, the pig iron consumed by
forges or bloomeries is also duplicated in the grand
totals given in Table 11, as well as the blooms and hars
produced for sale, practically all of which were manu-
factured into finished products by rolling mills or steel
plants. Tt will thus be seen that not only are the grand
totals for iron and steel for the three years covered by
the table greatly in excess of the quantity actually pro-
duced, but the values reported are also very much in
excess of the actual value of the finished products, in
very many instances quantities and values appearing
twice and in some cases even three times. As similar
methods of tabulation were employed in previous cen-
suses, however, the value of the figures for comparative
purposes for the three periods given in the table is
not invalidated.

Tables 12 and 18 show the counties wnich produced
during the census year 1900 over 60,000 tons of pig
iron, rolled and forged iron and steel, direct steel
castings, and forged or hammered blooms or bars for
sale, ranked in the order of their prominence in 1900,
the production in the year named being compared with
their output in 1890 and 1880.

In Table 12 the counties which produced in 1900 iron
and steel in excess of 100,000 tons are given, while in
Table 13 only those counties which in 1900 produced less
than 100,000 tons but more than 60,000 tons appeax.

Tapee 12.~TRON AND STEEL: COUNTIES PRODUCING
100,000 TONS! AND OVER IN 1900, WITH RANK OF
COUXNTIES, 1880 TO 1800.

NS, 1
Rauk TONS.
1]80 COUNTIES,

900. 1900 1890 1880
1} Allegheny, Pa 8,203,715 | 8,889,829 757,278
21 Cook, 1l..... 1,976,685 1 03() 588 221, 856
3 | Mehoning, Ohio 1,364,582 589,180 | 196,390
4 | Jefferson, Ala. . 1,061, 540 610,768 23, 261
5 Cuyahoga Ohio ...l 68, 495, 899 187, 816
6| Cambrin, Pa...overeeeiaiiinaieninnnin 927, 676 809,223 232,268
7 | Mercer, Pa ..... 841, 800 440,198 163,287
8 Danphm Pa. 760, 864 512,369 199,711
O Wil 1. ..... 736, 097 329,710 75,084

10 anrence, Pa.. 699, 414 234,210 78,967

11 | Lackawanna, P 572, 030 491,189 135,085
12 | Belmont, Ohio. 496, 858 162, 389 50,172
13J Liferson Ohiog 495, 323 261,492 36,215
14 \lontgome , P 480, 948 304, 352 150, 561

15 | Baltimore, c1t3 and count 447,482 84,447 62,450
16 | Lorain, OB10. - e v caeeeeevoameons 408, 633 45 318 ﬂ)

1Gross ton of 2,240 pounds, 2No B.ctive establishments reported

MANUFACTURES.

Tasre 12.—IRON AND STEEL: COUNTIES PRODUCING
100,000 TONS! AND OVER IN 1900, WITH RANK OF
, COUNTIES, 1880 TO 1900—Continued.

vg.l

Renk TONS.
in COUNTIES,

1000, 1900 1890 1880
17 | Lehigh, Poooeoe e 385,109 367,131 290, 087
18 Lebunon Pa. . 376, 855 359,938 63, 312
19 | Berks, Pa.. 364,270 209, 56 190, 696
20 Malslmll W,V 317,989 184,301 BS 651
21 I‘anlm Ohig. 315, 798 29, 683 20, 440
22 ’\Ill\mukec Wis 809, 724 155, 963 114, 456
23 ! Lawrence, Ohio 248,908 85,218 63, 209
24 | Westmoreland, Pa.. 246,299 36, 859 16, 341
25 | Pueblo, Colo,....... 231, 902 30,207 )

26 | Ohio, W Va. 223,117 1565, 629 7b, 685
27 | Trumbull, Ohio. 187, 494 220, 633 65, 508
928 | Chester, Pa....... 179,787 134, 720 69, 967
29 Northmnpton Pa... 179,477 446, 863 288, 288
30 | Columbiana, Ohio. . 156,526 94, 440 30, 384
31 | Madison, Ind....... 147, 566 21, 052 %)

32 | Boyd, I\y ..... 146, 868 47,584 33,580
33 | Alleghany, Va 145,176 71, 806 7,583
34 | Niagara, N, Y 136,285 22, 780 %)

35 | Tusearawas, 128, 039 38, 084 14,041
36 | Erie, N.Y._....... 125,488 (%) 22,335
37 Armstrm]g Pa.. 110,799 78, 633 8,304
338 | Colbert, Aln.. 108, 595 82, 498 2)

39 \VO](‘L“{I:GI Mass. ool 106, 466 87,939 26,946
40 | Delaware, Ind........... 000000000000 10‘2,620 11, 9535 )

1 Gross ton of 2,240 pounds, 2 No active establishments reported,

Tspre 13.—IRON AND STEEL: COUNTIES PRODUCING
OVER 60,000 BUT UNDER 100,000 TONS! IN 1900, WITII
RANK OF COUNTIE‘S, 1880 TO 1900,

g1
Rank : TOX
in COUNTIES.
1.900. 1000 1890 1880
1| Montour, Pa.ccenceinoeiannni i, 97,0069 108, 442 71,210
2] Pulaski, Ve covonninisciiiiiieienananaen 92, 697 4a, 900 45
2 | Lancaster, Pa. , 54 114,117 77,696
4 | Wayne, Mich 83, 808 102,828 | 56,739
5 | Fayette, Pa 81,752 89, 865 33 132
11 Phlladelpln 17,225 73, 208 58 418
71 Rhea,Tenn......... 76, 804 57, 547 (-)
8 St. Lolm city and county, Mo. 75, 849 81,475 91, 646
9 | Marion, TN e e mameaammnennss 75, 627 63, 210 16, 034
10 Ronnoke Vo oeiiiiiriincienainancanns 78, 639 62,49 2
11 | Jackson, Ohm et eemeemasieaeseaanaan 70, 562 42,904 36, 684
12 Bedford ) R 69,272 42 030 9,282
13 | Bell, Ky ............. 66, 384 2
Ld | Warren, NoJ . ooireiininiaiiaieinnnes 65, 765 87 138 65, 413
15 | Delawnre, Pa . cocee i e iiaieecceeanns 62,702 92, 990 8, 918
16 | Antrim, Mich eeeemecaema—ea—.. 60, 251 17,852 11, 585

1 Gross ton of 2,240 pounds. 2Xo active establishments reported.

There were 40 counties which produced over 100,000
tons of iron and steel in 1900, compared with 27 in
1890. These 40 cotmties were located in 13 states.
The 27 producing counties in 1890 were located in 8
states. Of the 27 counties reporting over 100,000 tons
in 1890, only 26 appear in Table 12, the production in
Rensselaer county, N. Y., baving fallen below 60,000
tons for 1900. Tour counties in ¥1900, namely, Alle-
gheny county, in Pennsylvania, Cook county, in Illi-
nois, Mahoning county, in Ohio, and Jefferson county,
in Alabama, produced almost as much iron and steel as
the combined production of the remaining 36 counties,
the figures heing as follows: Total production of the 4
counties named, 12,606,522 tons; of the remaining 86
counties, 12,812,933 tons. Compared with 1890 Alle-
gheny county increased its production in 1900 by
4,814,386 tons, or 142 per cent; Cook county by
046,097 tons, or 91.8 per cent; Mahoning county by

277,402 toms, or 144 per cent; and Jefferson county
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by 450,777 tons, or 7.8 per cent. Compared with 1880
the increase is almost marvelous, as the total production
of the 4 counties in that year amounted to only 1,198,780
tons. The comparative figures follow: Allegheny
county, increase in 1900 over 1880, 7,446,442 tons, or
983.3 per cent; Cook county, 1,754,829 tons, or 791
per cent; Mahoning county, 1,168,192 tons, or 594.8
per cent; and Jefferson county, 1,038,279 tons, or
4,463.6 per cent. The increase in production in Jeffer-
son county and in Allegheny county is especially
noticeable.

Taking up the remaining 36 counties in the 1900 col-
umn in the table, it is found that 13 are located in Penn-
sylvania, 1 in Illinois, 9 in Ohio, 1 in Alabama, 1 in
Maryland, 2 in West, Virginia, 1 in Wisconsin, 1 in Colo-
rado, 2 in Indiana, 1 in Kentucky, 1 in Virginia, 2 in
New York, and 1 in Massachusetts. Of these counties 2
produced less than 1,000,000 tons but over 900,000 tons,
1 over 800,000 tons but less than 900,000 tons, 2 over
700,000 tons but less than 800,000 tons, 1 less than
700,000 tons but over 600,000 tons, 1 less than 600,000
tons but over 500,000 tons, 5 less than 500,000 tons
but over 400,000 tons, 6 less than 400,000 tons but over
300,000 tons, 4 less than 300,000 tons but over 200,000
tons, and 14 less than 200,000 tons but over 100,000
tons. With two exceptions, namely, Trumbull county,
in Ohio, and Northampton county, in Pennsylvania,
all of the counties named in the tahle increased their
production in 1900 over 1896, In Trumbull county the
decline was from 220,683 tons in 1890 to 187,494 tons
in 1900, a falling off of 83,189 tons. In Northampton
county it was from 446,863 tons in 1890 to 179,477 tons
in 1900, a decrease of 267,386 tons, caused almost
entirely by the idleness during the census year of the
Bessemer converters of one of the largest establish-
ments in that county.

In the census year 1800 there were 16 counties, located
in 8 states, which produced less than 100,000 tons but
over 60,000 tons of iron and steel, as shown by Table 13.

Seven of the counties enumerated in this table de-
creased their production of iron and steel in 1900 com-
pared with 1890, and two, namely, St. Louis city and
county, in Missouri, and Warren county, in New Jersey,
made less iron and steel in 1900 than they did in 1880,
the falling off in St. Louis city and county amounting
to 15,797 tons, and in Warren county to 2,658 tons.

NUMBER, EQUIPMENT, AND CAPACITY OF IRON AND STEEL
ESTABLISHMENTS.

Table 14 shows the number of active and idle blast
furnaces, rolling mills and steel works, and forges and
bloomeries in the United States in 1900 compared
with the number of similar establishments reported in
1890 and 1880, and the equipment and capacity of the
plants for the years named.

TapLe 14.—IRON AND STEEL: NUMBER, EQUIPMENT,
AND CAPACITY IN'GROSS TONS OF ACTIVE AND IDLE
ESTABLISHMENTS, 1880 TO 1900.

1900 | 1800 | 1880
Blast furnaces:
Number of establishments. .v.eoveiiainenaniaiiiaa, 273 877 483
Number of completed fUrnaces...c..cvevrermennanns 399 562 681
Total daily capacity, tons of pigiron ........ccveautt 58,660 | 37,880 | 17,186
Rolling mills and steel works:
Number of estahlighments. ...evveeeeiversneaiaiaas 476 429 391
Total deily eapacity, finished rolled and forged
products, tong, double tuTN. . ..coveiiieiaienann 90,122 | 41,676 | 19,780
Bessemer steel establishments, included above..... 42 51 11
Bessemer steel converters, Tumber......ve-en.. 91 97 24
Total daily capacity, tons of ingots, doubleturn .| 38,420 | 19,285 3,988
Open-hearth steel establishments, Included above.. 96 68 25
Open-hearth furnaces, NUMPET «.veesennennas 831 329 87
Total daily capacity, tonsof ingots,double turny. | 19,080 | 3,608 738
Acid furnaces, number ........o..o.... e p 730 PN PO
Total daily capacity, tons of acid ingots,
double CUMleeyeieraciinconcccncanronn 6,410 [aeeeiadonecnns
Basic furnaces, NUNIDET. 4 ceeveerieacoansan. 179 |eeenceni]onrennns
Totul daily capacity, tons of basic in-
ots, double turn...... cvsmesmraeenanes 12,611 fooeiiiiifennonans
Crugible steel estahlishments, included above...... 40 47 37
Number of pots which can be used at & heat ...} 2,619 | 2,606 2,691
Forges and bloomeries: .
Number of establishments......ocoviieeerenneeinas 14 32 118
Total duily capacity, tons of blooms, billets, and
bars, Aouble turh . ceiiiei it irer i ne e e 143 268 464

As shown above, there was a heavy decrease in 1900,
compared with bhoth 1890 and 1880, in the number of
establishments which were engaged in the manufacture
of pig iron. This decrease was largely caused by the
consolidation since 1880, and especially since 1890, of
many furnaces under one management. A marked
falling off is also shown in the number of completed
blast furnaces, due chiefly to the dismantling of stacks
which were badly located and which were equipped
with antiquated blowing machinery. The daily capacity
of the completed furnaces in 1900, however, was very
much greater than that of the completed furnaces in
1890.

The healthy growth shown in the number of estab-
lishments which operated rolling mills and steel works
in 1900 compared with 1890 and 1880 has already
been alluded.to. The increase in the daily capacity of
finished rolled and forged products in this branch of the
iron and steel industry amounted to 116.8 per cent in
1900 as compared with 1890, Compared with 1880,
the increase in 1900 was 856.8 per cent. »

The number of establishments equipped for the man-
ufacture of Bessemer steel shows a loss of 9 in 1900 as
compared with 1890, but a gain as compared with 1880,
While the number of Bessemer converters decreased in
1900 compared with 1890, the total loss in the ten
years being 6 converters, the capacity of the 91 convert-
ers reported for 1900 was almost double that of the 97
converters in existence in 1890. In the open-hearth
steel industry the number of establishments increased
from 25 in 1880 and 58 in 1890 to 96 in 1900. During
the same period the number of furnaces advanced from
37 in 1880 to 129 in 1890 and to 331 in 1900. The total
daily capacity of the open-hearth furnaces in 1900 wasa
little less than one-half of the daily capacity reported
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by the Bessemer converters for that year, while in 1890
the capacity of the open-hearth furnaces was less
than one-fifth of the Bessemer capacity, In 1880 the
open-hearth capacity amounted to only 738 tons
daily, while the Bessemer capacity was 3,988 tons.
The fact that in 1890 the daily Bessemer capacity
was almost the same as the daily open-hearth capacity
in 1900 is worthy of attention. So also is the fact that
in 1900 the daily capacity of the basie open-hearth fur-
naces was about double the capacity of the acid open-
hearth furnaces. As will be shown later on, the entire
growth of the basic open-hearth process has practically
taken place during the last ten years, the total produc-
tion in 1890 amounting to only 55,512 tons.

The manufacture of crucible steel has made hut little
progress in the United States since 1880, in which year
the number of pots that could be used at a heat was 72
greater than in1900. In the intervening twenty years,
however, the production of crucible steel increased
86,856 tons (see Table 64). The number of crucible

MANUFACTURES.

steel establishments was 87 in 1880, 47 in 1890, and 40
in 1900, a gain of three establishments compared with
twenty years ago, but a loss of seven establishments
compared with ten years ago. ’

IRON AND STEEL INDUSTRY BY GEOGRATHIC DIVISIONS.

Table 15 shows the leading statistics for the iron and
steel industry, by geographic divisions, for the years
1880, 1890, and1900. The New England states embrace
Maine, Massachusetts, Connecticut, Rhode Island, New
Hampshire, and Vermont; the Middle states embrace
New York, New Jersey, Pennsylvania, and Delaware;
the Southern states embrace Maryland, Virginia, West
Virginia, North Carolina, Georgia, Alabama, Kentucky,
Tennessee, and Texas, all of which manufacture iron
or steel; and the Western states include all states west
of Pennsylvania, not heretofore mentioned, which pro-
duced iron or steel during the years covered by the
table. Active establishments only are included.

Tazie 15.—IRON AND STEEL: COMPARATIVE SUMMARY, BY GEOGRAPHIC DIVISIONS, 1880 TO 1900.!

Num- SAL%?E&;)‘F gccr.ALs, WAGE-EARNERS.
ber of Miscella- Cost of Value of Tons? of
GEOGRAPHIC DIVISIONS. Year. | estab- Capital, neous materials roducts roducts
lish- . Average expenses. used. P R .
ments. Number.| Salaries, numb§r. Total wages,
United States........... 1800 669 124590, 530, 484 9,217 1 11,741,788 222,607 | $120,836,338 || $32,274,100 | §522,431, 701 | $804, 034,918 29, 507, 860-
1800 719 | 3414, 044, 844 44,325 46,462, 236 171,181 89,273, 956 18,214,948 | 827,272,845 | 478, 687,519 | 16 204,478
1880 T92 { 209,904, 965 (%) (5) 140,798 55, 451, 510 Q) 161,271,150 | 296,557, 685 6,486,733
New England states .......... 1900 18 21,778,391 187 305, 46 8,248 4,515,060 1,224,618 10,141, 857 18,303, H10 203, 265
1890 32 13, 224, 150 199 207,157 8, 645 3,224,318 418,678 9, 286, 050 15,105, 441 216, 643
1880 49| 10400408 | (5 @ 8654 | 3.357,011 ) 9,518,570 | 14, B8, 627 190, 161
Middle states ceeccrrencrenncas 1900 352 | 350, 521, 693 5,719 7,192, 690 126, 060 69, 569,423 19,636,385 | 808,765,127 | 475,845,008 { 16,111,525
1860 390 56, 833, 069 2,484 3,747, 602 106,108 56,166,425 11,824,830 | 199,225,674 | 204,048,406 9,475 941
1880 440 | 132, 814,213 (%) ) 76,055 31,348,225 |} * (%) 113,432,592 | 180,484, 560 4,011,380
Southern 5tates vuvevenenaanans 1900 97 46, 089, 040 719 989, 800 21,890 8,560, 814 2,299,084 41,188, 966 63,771,161 3,468 680
1890 109 43, 051,652 550 8086, 416 17,051 6,863,185 2,110,129 27,047, 767 39,082,152 2,051, 087
1880 130 21,942,811 [O)] O} 19,728 5, 916, 868 (%) 13,789, 624 23,006,074 B649, 817
Western states ...ococociaaunn. 1900 2021 162,841,360 2,592 8,254, 252 66,409 88,191,041 9,114,013 | 162,391,251 | 246,115,154 9,724, 390
1880 188 1 100, 835,973 3,092 1,611, 062 41,877 23,020, 028 4,366,411 01,713,854 | 129,551,520 4,520,837
1880 73| 44680880 (9 ® 37,361 | 14,898,506 (%) 54,580,364 | 78,508,424 | 1,736,876

1 Thissummary includes only active establishments.
2Gross ton of 2,240 pounds.
# Includes rented property valued in 1900 at $16,968,821; in 1590 at $8,278,058.

#Includes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this table,

B Wot reported separately.
6 Not reported.

THE NEW ENGLAND STATES.

New England shows a decrease of 14 in the number
of active establishments reported for 1900 compared
with 1890, and a decrease of 81 compared with 1850.
In capital invested there was an increase of $8,554,241
in 1900 compared with 1890, or 64.7 per cent, The
wage-earners increased 1,603 in 1900 compared with
1890, or 24.1 per cent, and wages increased $1,290,749,
or 40 per cent. For reasons already stated compari-
sons should not be made for 1900 or 1890 with 1880, for
capital invested, wage-earners, and wages paid. Mis-
cellaneous expenses increased $811,040 in 1900 com-
pared with 1890. In 1880 expenses of this character
were not reported. The cost of the materials used in-
creased $855,307 in 1900 compared with 1890, or 9.9

o

per cent, and $622,787 compared with 1880, or 6.5 per
cent. The value of products increased $3,198,069
in 1900 compared with 1890, or 21.2 per cent, and
$3,744,883 compared with 1880, or 25.7 per cent.

In output there was a falling off of 13,378 tons in
1900 compared with 1890, a decrease of 6.2 per cent,
but an increase compared with 1880 of 13,104 tons, or
6.9 per cent. The decrease in output in 1900 compared
with 1890 was entirely in pig iron.

The total number of active blast furnace establish-
ments in New England in 1900 was 2, compared with
7 in 1890 and 10 in 1880. The pig iron produced
amounted to 13,487 tons in 1900, compared with 30,656
tons in 1890 and 27,640 tonsin 1880. Additional details
can not be given for 1900 without disclosing the opera-
tions of the two establishments active in that year.
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The total number of establishments engaged in the
production of steel or of rolled iron and steel in New
England in 1900 was 16, compared with 25 in 1890
and 38 in 1880. The capital invested by these establish-
ments in 1900 was $21,455,157, against $11,472,897 in
1890 and $8,511,408 in 1880. In the total for 1890
$115,000 of rented property are included. The average
number of wage-earners employed was 8,179 in 1900,
6,447 in 1890, and 7,791 in 1880, who drew wages to
the amount of $4,487,646 in 1900, $3,148,284 in 1890,
and $3,068,388 in 1880. In 1900 the miscellaneous
expenses amounted to $1,202,678, compared with
$303,5051n1890. In 1880 miscellaneous expenses were
not collected. The cost of the materials used in 1900
amounted to §9,939,472, compared with $8,651,998 in
1890 and $8,838,874 in 1880. The value of products in
1900 was $17,978,185, against §14,219,003 in 1890 and
$13,513,531 in 1880. The output in 1900 was 189,778
tons, against 185,986 tons in 1890 and 162,481 tons in
1880.

There were no forges or bloomeries in operation in
New England in 1900 or 1890. In 1880 there were 3
establishments reported, of which, however, 1 only was
active. This establishment had invested $5,000. It
employed 8 hands, paid $564 in wages, expended $1,834
for materials, and produced blooms valued at $2,200.

One steel plant was heing erected in New England in
1900. In 1890 and 1880 there were no plants for the
manufacture of iron or steel in course of construction
in any of the New England states,

Since the close of the census year 1900 the iron and
steel industry of New England has shown a very en-
couraging growth. Down to the summer of 1902 at
least 4 new rolling mills and steel plants had been prac-
tically completed. Three of these plants are equipped
with open-hearth steel furnaces. Of the 4 plants, 3 have
trains of rolls for the production of wire rods. The
steel plants have an annual capacity of about 38,000
tons of ingots (24,500 tons of basic and 13,500 tons of
acid).

In the rolling-mill department of the 3 plants, 135, 000
tons of flat and round rods can be turned out annually.
In addition 2 of the plants are equipped to manufac-
ture wire and wire nails, their annual capacity for the
products first named amounting to 52,500 tons, and for
the products last named to 475,000 kegs of 100 pounds
each. Two of the steel plants are located in Rhode
Island and 1 in Massachusetts. The establishment
which is not equipped with steel furnaces is located in
Connecticut. The steel plant in Massachusetts pro-
duces castings only, and is not equipped with tuuns of

rolls.
~ In addition to the enterprises named above, an estab-
lished rolling mill at Bridgeport, Conn., is now add-
ing several open-hearth steel furnaces to its works.
Trains of rolls for the manufacture of hillets are also
being installed. Steel castings will be made as well as
rolled products.

‘88,085 in 1890 and 55,631 in 1880.

THE MIDDLE STATES.

" The Middle states show a decrease of 38 in the num-
ber of active establishments reported in 1900 com-
pared with 1890, and of 88 compared with 1880. The
caplml invested, on the other hand, shows an increase.
in 1900 over 1890 of $102,988,624, 'or 40.1 per cent.

| In wage-earncrs there was an increase in 1900 over

1890 of 19,952, or 18.8 per cent, and in wages of’
$13,402,998, or 28.9 per cent. No comparisons are
made with 1880 for these items. Miscellaneous expenses.
increased $8,311,555 in 1900 over 1890, or 73.4 per cent.
The cost of the materials used in 1900 shows an increase
over 1890 of $109,539,453, or 55 per cent, and over
1880 of $195,382,535, or 172.2 per cent, while the value
of the products in 1900 was $181,796,687 greater than
in 1890, or 61.8 per cent, and $295,360,533 greater than
in 1880, or 168.6 per cent. In output the increase in
1900 over 1890 amounted to 6,635,584 tons, or 70 per
cent, and over 1880 to 12,100,145 tons, or 301.6 per cent.

The number of active blast-furnace establishments re-
ported by the Middle states in 1900 was 95, compared.
with 140 in 1890 and 179 in 1880. The amount of capi-
tal invested in 1900 was $81,398,706, against $68,896,144-
in 1890, which includes rented property valued at.
$3,165,181 in the former year and $2,210,000 in the
latter year. The, wage-earners numbered 17,697 in
1900, compared with 17,662 in 1890; the wages paid,
$8,962,622, against $7,905,567; and the miscellaneous.
expenses $3,648,228, against $3,163,843. No compar-
isons for any of the items named are made with 1880.
The cost of the materials used in 1900 amounted to-
$69,590,971, against $63,115,306 in 1890 and $36,330,367
in 1880; while the value of products runounted to
$109, 167 847 in 1900, compared with $82,600, 533 in
1890 and $55,818,738 in 1880. The pig iron made in
1900 amounted to 7,263,098 tons, against 4,7 82,932 tons.
in 1890 and 2,143, 833 tons in 1880.

The numbe1 of establishments which produced steel
ingots or castings, or rolled iron and steel, in the Middle
states in 1900 was 251, compared with 231 in 1890
and 208 in 1880. In 1900 the capital invested by active.
establishments was $278,314,288, against $187,008,455
in 1890 and $75,588,948 in 1880. The totals for 1900-
and 1890 include $10,518,736 and $978,000 of rented.
property, respectively. The average number of wage-
earners employed in 1900 was 108,197, compared with -
These employees:
were paid wages in 1900 to the amount of $60,533,857,
against 48,095,793 in 1890 and $24,581,865 in 1880.
The amount paid for miscellaneous expenses was:
$15,981,996 in 1900 and $8,107,807 in 1890. In 1880
expenses of this character were not ascertained. . The:
cost of the materials used in 1900 was $238,913,174,
compared with $135,338,945 in 1890 and §$74,957,356 in
1880, whilé the value of the products in 1900 amounted
to $366,281,294, compared with $210,389,379 in 1890:
and $121,421,562 in 1880. The production of rolling
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mills and steel works amounted to 8,837,010 tons in
1900, compared with 4,666,710 tons in 1890 and
1,813,869 tons in 1880.

In 1900 the number of establishments in the Middle
states which were engaged in the manufacture for sale
-of hammered charcoal blooms and hillets direct fromiron
.ore was 1, and the number engaged in the production of
hammered charcoal pig and scrap blooms, billets, and
bars was 5. In 1890 there were 9 establishments en-
gaged in the production of the former products and 10
-engaged in the production of the latter products. The
.capital invested in active forge and bloomery establish-
ments in 1900 was $178,699, compared with $833,470
in 1890 and $3,306,000 in 1880. The average number
of wage-earners employed in 1900 was 166, against
411 in 1890 and 2,972 in 1880. These wage-earners re-
-ceived in wages $72,944 in 1900, $165,065 in 1890, and
$744,954 in 1880. In 1800 the miscellaneous expenses
:amounted to $6,161 and in 1890 to $58,180. The cost
-of materials in 1900 was $260,982, against $771,428 in
1890 and $2,144,869 in 1880. In 1900 the value of
the products was $395,952, compared with $1,008,494
in 1890 and $3,244,260 in 1880. The output in 1900
was 11,417 tons, against 26,299 tons in 1890 and 53,678
tons in 1880. ‘

In 1900, 18 plants for the manufacture of iron and
.steel were being erected in the Middle states, of which
3 were being equipped for the manufacture of pig iron
.and 10 for the manufacture of steel or of rolled iron and
steel. In 1890, 3 establishments were in course of con-
struction (1 blast furnace and 2 rolling mills and steel
works), and in 1880, 4 establishments were being erected,
(2 to manufacture pig iron and 2 to manufacture steel
-or rolled iron and steel).

Since the close of the census year 1900 a number of
new blast furnaces, rolling mills, and steel plants have
been built in the Middle states, especially in Pennsyl-
vania. Several new plants have also been erected in
New Jersey. In addition, work upon a number of new
‘plants is also under way in Pennsylvania and a large
plant for the manufacture of pig iron, Bessemer steel,
-open-hearth steel, and finished rolled-steel products is
now in courss of construction in New York.

THE SOUTHERN STATES.

"The Southern states show a decrease of 12 in the
‘number of active establishments reported for 1900 com-
pared with 1890, and a decrease of 33 compared with
1880. The capital invested in active establishments
-shows an increase of $3,037,388 in 1900 compared with
1890, or 7.1 per cent. In 1900 the number of wage-
earners increased 4,839 compared with 1890, or 28.4 per
cent, and the wages paid $1,697,629, or 24.7 per cent.
Comparisons for 1880 are omitted. The increase in mis-
cellaneous expenses in 1900 over 1890 was $188,955, or 9
per cent. The cost of the materials used in 1900 was

$14,086,199 greater than in 1890, or 52.1 per cent, and
$27,394,342 greater than in 1880, or 199.4 per cent; the
value of the products in 1900 exceeded by $28,789,009,
or 59.5 per cent, the value reported for 1890, and by
$40,765,087, or 177.2 per cent, the value reported for
1880. In volume the output of 1900 was 1,417,628 tons
greater than that of 1890, or 69.1 per cent, and 2,919,363
tons greater than that of 1880, or 531.5 per cent.

The number of active blast furnace establishments
in the Southern states in 1900 was 64, compared with
73 in 1890 and 59 in 1880. The amount of capital
invested in 1900 was $27,010,584, compared with
$29,974,471in 1890, In thefigures for the former year
rented property valued at $460,500- is included, while
the figures for the latter year include rented property
valued at $783,000. The wage-earners employed in
1900 numbered 10,747, compared with 7,932 in 1890;
the wages paid amounted to $3,193,014 in 1900.and to
$2,917,158 in 1890; and the miscellaneous expenses to
$1,443,414 in 1900 and to $1,578,512in 1890. Compar-
isons for 1880 are not made with either 1900 or 1890.
The cost of the materials used in 1900 amounted to
$21,150,098, compared with $15,410,982 in 1890 and
$4,452,864 in 1880. The value of products in 1900 was
$233,576,226, against $22,494,870 in 1890 and $7,769,050
in 1880. The pig iron made in 1900 amounted to
2,604,510 tons, compared with 1,638,022 tons in 1890
and 319,890 tons in 1880.

The establishments which produced steel ingots or
castings or rolled iron and steel in 1900 in the South-
ern states numbered 32, compared with 85 in 1890 and
the same number in 1880. The capital invested by ac-
tive establishments was $18,748,767 in 1900 (including
$767,313 of rented property), $13,039,181 in 1890 (in-
cluding $500,000 of rented property), and $9,675,791 in
1880. The average number of wage-earners was 11,083
in 1900, 9,059 in 1890, and 9,748 in 1880. The wages
paid amounted to $5,348,560 in 1900, 83,912,027 in 1890,
and $3,620,186 in 1880. The amount paid for miscella-
neous expenses in 1900 aggregated $846,628 and in 1890,
$530,117.  Miscellaneous expenses were not reported
in 1880. In 1900 the cost of the materials used was
$19,917,690, compared with $11,508,000 in 1890 and
$9,088,048in 1880. The value of the products amounted
to $30,068,455 in 1900, $17,312,282 in 1890, and
$14,715,410 in 1880. The quantity of products ve-
ported was 860,090 tons in 1900, £08,284 tons in 1890,
and 228,934 tons in 1880.

The number of establishments in the Southern states
which were engaged in the manufacture for sale of ham-
mered charcoal blooms, billets, bars, ete., from iron ore
direct or from pig and serap, was 1 in 1900, 1 in 1890,
and 36 in 1880. Details for this industry can not be
given for 1900 without disclosing the operations of the
single establishment in operation during that year. A

In 1900 there were 6 establishments for the manu-




IRON AND STEEL. Y

facture of iron and steel under construction in the
Southern states, of which 1 was being equipped for the
manufacture of pig iron and 5 for the manufacture of
steel or of rolled iron and steel. Tn 1890, 23 establish-
ments were in course of construction, of which 18 were
being equipped for the manufacture of pig iron and 5
for the manufacture of steel or of rolled iron and steel.
In 1880 the number of establishments being erected
was 3, 2 for the manufacture of pig iron and 1 for the
manufacture of rolled iron and steel. A number of
new rolling mills and at least one steel plant have heen
erected and put in operation in the Southern states
since the close of the census year 1900.

THE WESTERN STATES,

In 1900 the Western states show an increase of 14 in
the active establishments reported compared with 1890,
and an increase of 29 compared with 1880. The capital
invested in active establishments increased $61,905,387
in 1900 compared with 1890, or 61.3 per cent. These
figures include rented property valued at $1,821,091 in
1900 and $3,687,058 in 1890. The number of wage-
earners increased 25,082 in 1900 compared with 1890,
or 60.5 per cent, and the wages paid $15,171,018, or

. 65.9 per cent. No comparisons with 1880 are made for
capital, wage-earners, or wages paid. The increase in
miscellaneous expenses in 1900 over 1890 was $4,747,602,
or 108.7 per cent. The cost of the materials used in
1900 was $70,677,897 greater than in 1890, or 77.1 per
cent, and $107,810,887 greater than in 1880, or 197.5
per cent. The value of the products in 1900 exceeded
by $116,563,634, or 90 per cent, the value reported for
1890, and by $167,606,730, or 213.5 per cent, the value
reported for 1880. The output of 1900 was 5,208,553

" tons in excess of that of 1890, or 115.1 per cent, and

7,988,515 tons in excess of that of 1880, or 460.2 per

cent,

In 1900 the number of active blast furnace establish-
ments in the Western states was 63, against 84 in 1890
and 93 in 1880. The capital invested in 1900 amounted
to $89,563,589, compared with $38,986,675 in 1890.
The figures for the former year include rented prop-
erty valued at $1,271,200, and the figures for the latter
year $2,068,058 of similar, property. In 1900 the num-
ber of wage-earners employed was 10,845, compared
with 7,623 in 1890. The wages paid amounted in 1900
to $6,317,412 and in 1890 to $3,715,699. The miscel-
laneous expenses were $2,849,652 in 1900 and $1,490,247
in 1890. Comparisons for 1880 are not made. The
cost of the materials used in 1900 amounted to

$40,593,470, compared with $30,988,275 in 1890 and
$17,158,649 in 1880. In 1900 the value of the products
amounted to $63,748,754, against $39,611,812 in 1890
and $24,684,885 in 1880, The pig iron made in 1900
amounted to 4,571,189 tons, compared with 2,898,574
tons in 1890 and 891,549 tons in 1880,

In 1900 there were 139 establishments which pro-
duced steel ingots or castings or rolled iron or steel
in the Western states, compared with 104 in 1890 and
T7in 1880. The active establishments had $128,277,771
invested in 1900 (including $549,891 of rented prop-
erty), $66,949,298 in 1890 (including $1,619,000 of
rented property), and $22,732,243 in 1880. The aver-
age number of wage-earners was 55,564 in 1900, 83,754
in 1890, and 92,994 in 1880, They received in wages
$31,873,629 in 1900, §19,304,329 in 1890, and $10,610,298
in1880. The miscellaneous expenses amounted in 1900
to $6,764,361 and in 1890 to $2,876,164. Miscella-
neous expenses were not reported in 1880. The cost
of the materials used in 1900 was $121,797,781,
against $60,775,079 in 1890 and $37,270,215 in 1880.
The products amounted in value to $182,366,400 in

11900, $89,940,208 in 1890, and $53,623,589 in 1880.

The output amounted to 5,158,251 tons in 1900, 2,127,264
tons in 1890, and 840,754 tons in 1880. .

In 1880 the Western states contained 4 forges and
bloomeries for the production for sale of charcoal
blooms from iron ore or from pig iron. These establish-
ments reported a capital of $258,600; 165 employees,
to whom $60,000 in wages were paid; consumed mate-
rials costing $151,500; and produced blooms valued at
$200,000. Since 1880 all of these works have been
abandoned. No forges or bloomeries were in operation
in any of the Western states in 1900 or 1890,

The number of iron and steel’ establishments under
construction in the Western states in 1900 was 14, of
which 1 was being equipped for the manufacture of
pig iron and the remainder for the manufacture of steel
ingots or castings or of rolled iron and steel. In 1890, 8
establishments were in course of construction, 4 of which
were being equipped for the manufacture of pig iron and
4 for the manufacture of steel or of rolled iron and steel.
In 1880 the number of establishments being erected
was 6—3 for the manufacture of pig iron, and 8 for the
manufacture of rolled products.

Since the close of the census year 1900 a number of
new rolling mills and steel works have heen erected in
Ohio, Indiana, and Illinois, and others are under con-
struction. Several blast furnaces are also projected.
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Pirr IL—THE MANUFACTURE OF PIG IRON.

Pig iron is manufactured in blast furnaces from iron
ore mixed with fuel, limestone, dolomite, oyster shells,
ete. In the United States the fuel used is coke alone,
bituminous coal alone, coke and hituminous coal mixed,
anthracite coal alone, anthracite coal and coke mixed,
charcoal alone, and charcoal and coke mixed. As a
rule the pig iron is classed according to the kind of fuel
used, bituminous iron including all produced with bitu-
minous fuel; that is, with coke alone, with hituminous
coal alone, or with bituminous coal and coke mixed;
anthracite pig iron including all made with anthracite
coal alone or with anthracite coal and coke mixed; char-
coal pig iron including all made with charcoal alone;
and charcoal and coke pig iron including all made with
charcoal and coke mixed. The pig iron is subsequently
classified or graded, according to the purpose for which

it is to be used, namely, Bessemer, basic, foundry, forge,
ete. Complete details concerning the production of pig-
iron by kind of fuel used, and by grades, will be found
in later tables. .

The production of all kinds of pig iron in the United
States during the census year 1900 (from June 1, 1899,
to May 31, 1900), including spiegeleisen, ferromanga-
nese, and castings made direct from the blast furnace,
amounted to 14,452,234 gross tons, compared with
8,845,185 tons in 1890, an increase of 5,607,049 tons, or
63.4 per cent. Compared with 1880 the increase in
1900 was 11,076,392 tons, or 828.1 per cent, and com-
pared with 1870 it was 12,619,358 tons, or 688.5 per
cent. Table 16 shows the growth of the pig-iron in-
dustry in the United States from 1870 to 1900 by
decades.

Tuntz 16.—BLAST FURNACES: 1870 TO 1900, WITH PER CENT OF INCREASE FOR EACH DECADE.

DATE OF CENSUS, PER CENT OF INCREASE.

1900

1860 1880 1870
1890 18802 18702 to to to
1000. | 1890. | 1880.

Number of establishIments . ..cvuirenrerrraaneocaccaccnrenracranenuaceaeens
CRPItAl. ceeerrereascerenonaazaen

Salaried officials, clerks, etc., number. ,763 , 068
STV o - LR §2, 308, 420 581,611,687 () {6
Wage-earners, average numher 39, 358 33,415 41, 695 27,554
Total Wages........ aenen £18, 500, 462 $14, 614, 458 812, 655, 428 812,475, 250
Men,16 years and over 39,26 33,341 40, 503 26, 962
$18, 480, 64g 814E 1600, 658 ® 9
$1,852 { ) g
91 74 1,183 © 538
TWAEES cevnvnrmcnnnecnanas - 18,461 £13, 800 (%) ﬁg
Miscellaneous expenses .. $7,463, 234 €6,342, 075 {7) 7
Cost of materialg used .. $181, 536,424 $110, 098, 616 $58, 619, 742 $45,498, 017
Value of productss $206, 823,202 $145,843,153 $89, 815, 669 £69, 640, 498
Tons of pig iron®..... 14,452, 234 8,845,185 3,875,912

224
4§148, 226,113

304 341 386
4§134,608,543 |  $89,631,362 |  $56,145,326
51, 06 o s

[

1,832,876 |

1This summary includes only active establishments for 1880, 1890, and 1900; such establishments were not reported separately in 1870,
_2For explanation of the apparent discrepancies in the data for 1870 and 1880, see remarks, page 2, Part I, Manufacturing Industries, 1890, in regard to the depre-
ciated curreney of 1870; and in regard to the inclusion of capital, employees, and wages relating to mining and other operations in the figures for 1880, see folio 745

Statistics of Manufacfures, 1880,
3 Decrease.

4Tncludes rented property valued in 1900 at $4,806,881; in 1890, nt §5,061,058.

5 Includes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this summary.

s Not reported separately,
7 Not reported.
8 Tneludes value of miscellaneous products for which no tonnage is given.

9 Gross ton of 2,240 pounda,

In 1900, compared with 1890, there was a decrease
of 80 in the number of establishments engaged in the
manufacture of pig iron. Compared with 1880 the
decrease in 1900 was 117, and compared with 1870
it was 162. During the ten years from 1890 to 1900
the capital invested in these establishments increased
§18,617,570; in the twenty years from 1880 to 1900 it
inereased $58,604,751; and in the thirty years from
1870 to 1900 it increased $92,080,787, or 164 per cent.
In comparing 1900 with 1880 the inclusion of capital
invested in iron ore mines, etc., in the latter year must
not be overlooked.

The increase in the number of wage-earners in 1900
compared with 1890 was 5,943, and the increase in
wages paid these employees was $3,886,004. As the

(See Table 71.)

number of wage-earners reported for 1880, as well as
the amount of wages paid, includes a large number of
employees engaged in mining and other operations, no
comparisons can be made for 1900 or 1890 with that year.
The cost of the materials used in 1900 exceeded the
cost reported for 1890 by $21,437,809, the cost reported
for 1880 by $72,916,682, and the cost reported for 1870
by $86,088,407. As compared with 1870 the increase in
the cost of materials in 1900 was 189.1 per.cent. In
1900 the miscellaneous expenses amounted to $7,463,234,
compared with $6,342,675 in 1890. Miscellaneous ex-
penses were not reported in 1880 or 1870. ‘
In 1900 the value of the products reported by blast
furnaces exceeded the value for 1890 by $61,180,049,
for 1880 by $117,507,633, and for 1870 by $137,182,704.
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Compared with 1870 there was an increase in the | Comparing the production of 1900 with that of 1870,
value of blast-furnace products in 1900 of 197 per cent. | the increase amounted to 688.5 per cent.

"The production of pig iron in 1900 exceeded the pro- Table 17 is a comparative summary, by states, of the
duction of 1890 by 5,607,049 tons, that of 1880 by | leading statistics of the pig-iron industry for the cen-
11,076,322 tons, and that of 1870 by 12,619,358 tons. | suses 1880 to 1900, inclusive.

Tapre 17.—BLAST FURNACES: BY STATES, 1880 TO 1800.

tI;Iumg SAI‘ACII‘JIEEI?K;))I“E%I_ALS' WAGE-EARNERS,
er o :
. N Miscellane- | Cost of mafe-] Value of
STATES. Year. | cotab- Cupital. oug expenses.| rialsused, | products.
ments, Number.| Salaries, ﬁggﬁgﬁ Total wages.
United States.......... PE 1900 224 124148, 226,113 1,763 $2, 308, 420 39,858 | $18,500,462 $7,463,234 | $181,536,424 | $206,823,202
1890 304 | 2134, 608, 543 41,0068 41,611, 687 38,415 14, 614,468 6,342,676 | 110,098, G156 145, 043,153
1880 841 89, 631, 362 (%) 1) 41,695 12, 655, 428 ) 68, 619, 712 89, 816, 569
U015 1T P 1900 19 11, 690,184 148 237,813 5,034 1,382,017 788,389 7,010,270 13,487,769
1890 28 15,778,786 160 262, 306 3,989 1,521,304 932, 227 6,498, 884 10, 815, 691
1880 7 2,707,296 [|aeeemmanc]eomeaiainnans 1,566 558,718 [feeercnnans . 575,678 1,405, 366
<Connecticut ..... Cebeararacasnaiesiinnanes LR 41 I PR PP | IO S | 1S T | ceredeniennss
1890 3] 940, 092 12 16, 247 117 50, 634 39,496 412,743 574,438
1880 6 1,172,000 []eenreonmmfenmmacieiecans 139 65,974 {[-cevunienuen . 471, 467 644,911
Georgif. o eavrsnn. ettt iaa—an———. 1900 3 666, 916 18’ 13, 285 194 48,3901 8,300 937,421 301,599
1890 4 748, 845 18 19,175 264 45, 501 B2, 770 237, 836 339,422
1880 - B 712,000 s cveseeemlaumninaannnns 754 T4 [leeeeiiaaaaen 241,796 466, 890
Iinois eeeeeanaa... cdvetasesnnennnnacavans 1800 4 10, 688, 913 294, 524 3,010 2,176,274 601,724 11,707, 965 15, 1563, 646
1890 5 9, 855, 274 23,116 1,420 896, 030 215,252 8,088,153 10,138, 310
1880 8 950, 000 wemelarecnanaancann 498 185,004 ] eucaceneeanns 1,762, 609 2,891, 850
Kentueky .......... eeeresmneeeannna—nas 61900 fieeennuuforcmmarauiiens P | P IR [ . JS
1890 4 826,199 17,038 262 88, 482 49,655 461, 608 665, 768
1880 9 2,008,085 j|ccvernvamalormenancnnnann 1,890 420,988 {|eevemrrernnnan 801,410 1,248, 652
Maryland c.oevnennannnn emerueaeeamnamnas 1900 8 1,388, 000 14 17,148 659 302, 068 147,634 2,562,412 38,072,746
. 1890 b 3,108, 222 9 7, 630 630 143, 812 23,830 1,816, 539 1,632,004
1880 12 DTG O IO 1,443 B39, 978 [[vecemrmenrunnn 956, 806 1,700,339
Michigan...... cersersnaianan heeieenencnnas 1900 7 2,029,713 64, 461 BIB | - 216, 030 131,047 1,404,924 2,827,153
1890 15 6, 259, 001 95, 312 675 321, 022 271, 067 2,935,233 , 982, 278
1880 13 2,671,886 Jleeemaueecifacenns hesesens 2,164 561, 870 2,001, 224 38, 145, 062
MIBSOUTE - 1y meeeaececemneeeaaneenes USSR 571+ N SRS AR SRR | TN FOROTR | ISR IO ST
1880 5] 1,888,470 37,763 627 261, 208 1,247, 688 1,716, 983
1880 4 2,450,000 |feaamareens]acaeas PRI 1,188 227,111 1,085,124 2,275,017
NEW JerSeyeenesasnccscnnas faeesonaansnn eeed| 1900 9 2,474, 639 60 44, 888 589 292,218 1,987, 694 2, 546, 215
1890 8 3,131, 366 15 22, 886 640 240, 162 1,679, 937 9,228 724
1880 12 8,644,500 [[ovamacerac]emanaanannes . 1,174 865,639 . 2,488, 670 8,428, 747
INEW YOIk wuvnesrrececmnnimnniecamensnsnnne 1900 9 4,003,641 45 81,221 1,083 632, 893 288, 587 8,508,100 5, 046, 145
1890 16 6,443,208 52 91,181 1,410 581,107 349,788 4,212, 888 b, 182, GOB
1880 30 8,886,471 [feeeavcunaa]acmanaaaaaa, 2,518 902,929 }|........ ermne 4,166, 622 6, 816, 241
Ohio......... tevsrancunes PR, tecesaens .| 1900 43 23, 296, 130 286 §42,271 6,039 3,286, (44 1,266, 259 28,548,473 40, 866, 637
1890 46 11,750,497 167 200, 890 4,057 1,856,237 740, 288 15, 696, 666 19, 800, 268
. 1880 62 | 18,002 586 |[caenene B T 8,944 | 2,725,157 ||.comninnnis.sd 19,149, 820 13,038, 193
Pennsylvania covieeireiiiiiiirciiiaaaaaea 1900 i 74, 850, 426 609 786, 852 16,075 8,088,016 3,200,022 64,006, 277 101, 575, 487
1890 116 69,821,570 355 661,407 15,612 7,084, 808 2,084, 671 57,222,481 75, 259, 208
. 1880 187 41,488,204 [|..oao.en [ P 18,460 4,752,888 . eummnnnaeenns 20, 676, 076 45, 678, 760
“Tennessee....... vt anas 1900 138 5,303, 095 81 108,258 1,763 438,929 214,207 3,168, 581 4,693,215
1890 1 3, 685, 806 64 87,616 1,012 488,376 186, 674 2,450, 832 3,806, 464
1880 9 1,422, 626 1,679 261,807 [leacereaennanns 489, 440 840, 022
TEEAS «ieeiiiinnan N olggg 3 379,216 248 42,661 8,229 90,439 172, 468
1 coacraan .. .
1880 1
Virginig..ooooviiiannnns . 1900 16 5,027,752 116 146,764 1,694 528, 667 160, 399 4, 874,810 6, 606, 218
1880 15 4,156, 206 60 80,207 1,268 478,106 273,278 2, 820, 167 3,925, 481
1880 8 1,801,600 [[...cvamnant P, 1,221 255,986 |{....... cesmnnn 205, 548 440, 695
“West Virginia ........ desarananesasronanas 1900 3 1,080, 553 24 21,051 492 227,286 68, 787 1, 693, 042 3,119, 301
1890 4 1,448,082 13 16,768 411 182,175 89, 143 1,503, 847 2,009, 505
1880 8 1,822,495 ||oneeerrcne]omeeemmnananns 893 240,158 [l-ceeeienens ves 1,168, 611 1,631, 096
WASCONSIN o meeoeceeeineaann ereavoneeaan 1900 5 1,891, 766 2 41,825 551 |i 807,783 109, 478 2,015,134 2,900, 237
1890 8 3,546, 340 16 30,154 595 276,887 175,405 2, 878,006 8,114, 802
1880 7 2,068,218 [|-eanneeuns|emenaeannnnnn 853 857,854 {leeiaeeaninnnnn 9,101,893 8,295, 885
All other StAteRT. .. ueevnsngernenrnnnennens 1900 0 3,460,171 78 104,399 1,564 |~ 581,201 230,668 | 3,587,476 5, 465, 368
1890 9 2,727,579 29 42,512 436 149,128 87,114 940, 058 1,411,121
1880 81 1,857,000 [|sceocmaaai]eemcaaanraaan 1,274 824, 647 [{eareeccnevnnns 676, 074 936, 918

1 This snmmary includes only active establishments,

2Includes rented property, valued in 1900 at $4,896,881; in 1890 at 85,061,058, .

3Includes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this summary. (See Table 71.)

4 Not reported separately. ’

5 Not reported.

SIncluded in *all other states.’’

7 Includes establishments distributed as follows: 1600—Colorado, 1; Connecticut, 1; Kentucky, 2; Massachusetts, 1; Minnesota, 1; Missouri, 2; North Carolina, 2,
‘le?gg—ogollomvdo, 1 Itntliw.nu., 2; Maine, 1; Massachusetts, 1; North Carolina, 1; Orvegon, 1; Texss, 1; Washington, 1. 1880—Indiana, 8; Maine, 1; Massachusetts, 2;

,1; Vermont, 1,

sy
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In 1900 there were 23 states which had blast furnaces
located within their borders, but pig iron was produced
in 21 states only, the furnaces in 2 states (Washington
and Oregon) being idle. In 1890 there were 24 states
which produced pig iron and 1 state (Minnesota) which
had an idle furnace, and in 1880 there were 22 produc-
ing states and 2 states and 1 territoryin which the fur-
naces were idle (Minnesota, North Carolina, and Utah
territory). Since 1880 the manufacture of pig iron
has been entirely abandoned in Vermont, Utah, and
Indiana, although the state last named was a producer
in 1890. The states which have engaged inthe produc-
tion of pig iron since 1880 are Colorado, California,
and Washington., Of these 3 states Colorado was the
only one that produced pig iron in 1900, the single
furnace in the state of Washington having been idle
for more than ten years. California never made pig
iron during a census year; a charcoal furnace was
put in operation in that state in 1881, but was soon
abandoned.

During the twenty years covered by the table many
changes in the rank of the producing states have taken
place. Pennsylvania has for many years been far in

the lead of all other states as a producer of pig iron, its
~ production in 1900 amounting in value to almost one-
half of the total value reported for the whole country,
‘compared with more than one-half in both 1890 and
1880. Ohio was second in rank in all three periods,
its production amounting in value to almost one-fifth of
the total reported in 1900, against a little less than one-
seventh in 1890, and a little over one-seventh in 1880.
Illinois was third in rank in 1900, having advanced from
the fourth position in1890. The value of its blast fur-
nace products in 1900 amounted to over one-thirteenth
of the total reported for the whole country. In 1890
their value was almost one-fourteenth, but in 1880 it
was only one thirty-seventh. Alabama, which held
the third rank in 1890 in value of products, dropped to
the fourth place in 1900, falling hehind Illinois to the
extent of $1,665,877. In 1890 the difference in the value
of the pig iron produced by the two states was only
$177,381, Alabama, as alveady stated, being in the lead.
In 1900 the value of Alabama’s product amounted to
about one-fifteenth of the total reported for the United
States, compared with about one-fourteenth in 1890
and almost one-sixtieth in 1880,

With the exception of Michigan, New York, and
Wisconsin, all the states for which individual figures
are given in Table 17 show an increase in the value
of the pig iron produced in 1900 compared with 1890.
In New York and Wisconsin the decrease was very
slight, amounting to $136,461 in the former state and
to $214,655 in the latter. In Michigan the decrease
amounted to §1,655,125. Of the three states for which
details were given in 1890 but not in 1900, namely,

Connecticut, Kentucky, and Missouri, one, Kentucky,
shows a fair increase in the value of its pig iron output,
while the other two states show quite a heavy decline,
the falling off in Missouri being especially marked.

Of the states which increased the value of their pig
iron production in 1900 compared with 1890, and of
which mention has not already been made, Virginia
deserves especial notice, its increase amounting to-
$2,579,737, or almost six times the value of its total pig
iron output in 1880. West Virginia, Tennessee, and
Maryland also show encouraging increases in the value
of their output compared with ten years ago.

Taking up the number of wage-earners employed in
the manufacture of pig iron in the United States dur-
ing the census year 1900, it is found that 40.8 per cent.
of the total were at work in the single state of Penn-
sylvania, the wages paid amounting to 43.5 per cent of
the wages reported for the whole country, Compared
with 1890 the increase in wage-earners in Pennsylvania
in 1900 was only 463, but the increase in wages was
almost a million dollars ($953,708). During the same-
period the increase in the value of the pig iron produced
was $26,336,284. The erection of modern furnaces,
the use of rich ore, the employment of labor-saving
devices, and the more general use of up-to-date ma-
chinery and methods have enabled blast furnace oper-
ators to greatly increase the output of their furnaces.
without materially adding to the number of their
employees. Ohio shows a much greater increase than
Pennsylvania in 1900 over 1890 in the number of its
wage-earners; also in the amount paid to wage-earners,
So, also, does Illinois, in which state the increase in the
number of wage-earners amounted to 1,590 and in
wages to $1,280,244. During the same period the in-
crease in the value of the pig iron made amounted to a
little over $5,000,000.

In Alabama the number of employees shows an in-
crease in 1900 over 1890 of 1,045, and an increase in the
value of products of $3,172,078. Wages, however,
show a decrease of $139,287.' Tennessee makes practi-
cally the same showing, the number of wage-earners
employed having increased to the extent of 751, while
the amount paid to wage-earners in 1900 is about the
same as that paid in 1890, the increase amounting to
only $553. Onthe other hand, the increase in the value
of the pig iron manufactured in this state in 1900
compared with 1890 was $1,826,751. As a rule all the
states reporting an increase in the value of the pig iron
made in 1900 compared with 1890 also show an in-
crease in wages, even though the number of wage-
earners employed in 1900 was less than the number at
work in 1890.

1The amounts reported for wages in Alabama and Tennessee are-
incorrect, owing to misunderstanding on the part of the different
companies in filling out the schedules, but it isimpossible to secure-
the necessary data to make a correct showingin time for this report..
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CAPITAL.

Table 18 shows the number of active and idle blast
furnace establishments in the United States in 1880,
1890, and 1900, the number of estahlishments which
were being erected at the close of each of the years
named, and the capital invested.

TasLe 18.~BLAST FURNACES: DISTRIBUTION OF CAPI-
TAL IN ACTIVE AND IDLE ESTABLISHMENTS AND
THOSE IN COURSE OF CONSTRUQTION, 1880 TO 1900.

CAPITAL,
her of
er o,
Buildings,
CLABSES, Year. eﬁ?ﬁ' rotad nzm,lhmer(i',’ Lgnd .
otal. ools, and | cash, an:
ments. ‘ imple- | sundries,
ments.
Tottlesreaeeerinnen 1900 278 |1 1$169,879,088 |1986, 975,879 | $72,403, 654
1890 400 || 148,688,926 || 77,989,695 | 65,044,231
1880 490 105,151,176 || 48,000,081 | 57,151,095
Active cooiiiiaiinniins 1900 224 148,226,113 | 79,236,189 [ 68,900,924
1890 304 184 608,543 || 71,236,048 | 63,872,495
1880 841 89, 531 362 |l 41,208,481 | 48,262,881
) G5 L 1900 49 10,126,445 || 6, 868, 615 38,267,830
1890 73 6, 468, 865 4 695, 150 1, 763, 716
1880 142 14,894, 883 1) | 6 277,160 8,117,783
In course of construe- | 1900 b 1,026,475 871,575 154,900
tion. 1890 23 2,566,518 2,058,497 508, 021
1880 7 1,224,981 464, 460 710,481

1Includes rented property valued.in 1900 at $5,002,681; in 1880, at $5,061,058.

The decrease in the total number of establishments in
1900 compared with 1890 was 122, and compared with
1880 it was 212. Compared with 1890 the increase in
capital invested in 1900 was $15,745,107, or 11 per
cent, while compared with 1880 it was $54,227,857, or
51.6 per cent. The capital reported for 1880 included

3t

investments in iron-ore mines, coal mines, etc., when
these mines were operated by blast furnace companies.

The great decrease in the number of idle blast fur-
nace establishments in 1900 compared with both 1890
and 1880 is noteworthy. So alsois the fact that the.
amount invested in building establishments in 1900 was
less than one-half of the investment reported for 1890,
and about $200,000 less than the amount reported for
1880. Since the close of the census year, however, a
number of new blast furnaces have been built, and
others are now in course of construction; still others
are projected.

MONTHS IN OPERATION.

The active blast furnace establishments in the United
States were in operation in 1900 on an average 10.16
months, compared with 9.28 months in 1890 and 8.
months in 1880,

MATERIALS USED,

Table 19 shows in detail the quantities and cost of all
kinds of materials consumed by blast furnaces in 1880,
1890, and 1900. In 1900, the cost of the separate
items of materials, iron ore, coal, coke, ete., consumed,
includes only a part of the freight paid. In 1890 and in
1880 the cost reported for each material was the total
cost at the point of consumption. In the total cost
of materials for 1900, however, namely, $181,536,424,
all freight charges are included. When these charges
are not embraced in the individual cost reported for
ore, coal, coke, etc., they are included in the cost of
‘““all other materials.” This will explain the large in-
crease shown for this item in 1900 compared with the
amount reported in 1890.

Tasre 19.—BLAST F URNAOES QUANTITY AND COST OF MATERIALS USED, 1880 TO 1900, WITH PER CENT OF
INCREASE FOR EACH DECADE,

DATE O CENSUS, N PER CENT OF INCREASE,
CLABSES, 1500 1800 1880 1690 1o 1900. 1880 to 1890,
Tons Cost, Tons, Cost. Tons, Cost, Tons, Cost., Tons, Cast,
X117 ) R U $181,580,424 |locenerenennnns §110, 098,616 |[venaerneannn $58,019, 742 1. vevarunnn 19,5 J|aeencncens 87.8
Domestic iron ore....ouviveieennunn... 24, 621, 897 61, 800, 805 14, 048,571 57, 607, 946 6,479,182 88,205, 278 75,8 7.8 116.8 78.5:
Foreign iron ore, including manga-

TLEBE OT€.cnvsenseecnnunnnarmaaancans 754, 383 4,107,449 978, 860 B, 897, 585 ) [ 292.5 23004 [[eaeecnnca|oiiniannen
Fluxing material ......c.ooiiieaanna. 7,826,706 5, 059, 632 5,021, 688 4,196, 878 2, 829, 598 2,047, 336 46.9 20.6 7.6 64.8.
Anthracite coal and culm 36, 564 2,207,419 1,796, 854 5, 166, 761 2 331 984 8,012,756 250.7 255, 6 228.0 285.6
Bituminous coal and slack 8832, 285 1,101, 812 491,971 759,522 039 065 2,005, 887 69,2 45,0 247.8 263,8.

k 14, 697,797 88,976, 770 8,248,156 27, 435, 780 1, 900, 228 8,129,240 78,2 42,1 8841 237.6

a31 421, 686 1,846,201 || 267,672, 156 4, 623, 820 853 909 828 8,679,120 253.6 259,92 25,5 22,9

Mill einder and scrap, ete. 1,600,313 8,772, 885 1 148, 599 3,086,808 316 114 910, 667 39,7 22,9 262.4 230, 0

Al other materials o iureivseranmaanalorennnnoraonnn 12 574 57 N | PO 425 016 {|-evocucunnnn . 89,458 |[-cueueennn 82,4 Y.envoeannn 3,b613.4
1 Domestic and foreign ore were'not reported separately at the eensus of 1880, 3Decrease. 8 Bushels.

The foreign ore reported above, which includes con-
siderable quantities of manganese ore, was obtained
from Cuba, Spain, Italy (island of Elba), Greece, Al-
geria, Russia, India, Japan, Turkey, Newfoundland,
Canada, Brazil, Chile, Colombia, and perhaps one or
two other countries. Cuba furnished by far the largest

guantity in 1900 and 1890, about one-half of the 754,388.
tons reported for 1900 coming from that country. Con-
siderable quantities also came from Spain and New-
foundland in 1900. In 1890 almost all the foreign iron
ore used came from Cuba. Large quantities of foreign
manganese ores were consumed in Pittsburg in 1900,
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in the manufacture of spiegeleisen and ferromanganese,
and some even as far west as Chicago; aside from this,
very little foreign ore was consumed by blast furnaces
west of the Allegheny Mountains, Manganese ores
came chiefly from Russia, India, Japan, Brazil, Cuba,
Colombia, and Chile. The consumption of foreign ore
in 1900 was 219,467 tons less than in 1890. In 1880
the quantity consumed was not ascertained.

In'addition to the foreign and domestic ores consumed
in 1900 in themanufacture of pig iron, spiegeleisen, and
ferromanganese, 1,600,813 tons of waste materials from
other industrial operations were also used. These ma-
tevials include mill cinder and roll and hammer scale
obtained from puddling furnaces, heating furnaces, and
rolling mills; also residuum from the smelting of frank-
linite in the manufacture of zinc, and blue hilly, or
purple ore, the latter being a by-product of the manu-
facture of sulphuricacid from iron pyrites. Theaggre-
gate consumption of ore and waste materials enumerated
amounted in 1900 to 26,976,093 tons. From these mate-
rials 14,452,284 tons of pig iron were made in 1900,
compared with a production of 8,845,185 tons of pig
iron in 1890 from 16,168,020 tons of similar materials,
and with a production of 3,375,912 tons of pig iron in
1880 from 6,795,296 tons of iron ore and materials used
as iron ore.

In 1890 Mr. John Birkinbine, special agent in charge
of the collection of iron-ore statistics for the Eleventh
Census, estimated the yield of metal in the blast fur-
nace from foreign iron ore, mill cinder, rolling-mill
scale, zine residuum, etc.,at about 57 percent. Assum-
ing that the yield of metal from materials of this
character was about the same in 1900 as in 1890, it is
found that the pig iron thus obtained amounted to
about 1,342,176 tons. Deducting this quantity from
‘the total pig iron made in 1900, namely, 14,452,234 tons,
13,110,058 tons remain as the approximate quantity
produced from iron ores mined in the United States,
or an average yield of metal from domestic iron ore
of 53.2 per cent, compared with 54.4 per cent in 1890
and, approximately, 48.9 per cent in 1880.

In the census report for 1890 attention was called to
the fact that no statistics of the consumption of foreign
iron ore in this country were available for 1880. The
iron ore imported in that year, namely, 871,584 tons,
was assumed to have entered into consumption, and it
was, therefore, deducted from the 6,479,182 tons of ore
reported for 1880, thus leaving 6,107,598 tons of domes-
tic ore for consumption. Adding the foreign ove to
the 816,114 tons of mill cinder, roll and hammer scale,
ete., reported, a total of 687,698 tons was reached,
yielding approximately 391,988 tons of pig iron. De-
ducting this quantity from the 3,375,912 tons of pig
iron reported for 1880, it was found that approximately
2,483,924 tons of pig iron were made from the 6,107 ,598
tons of domestic iron ore consumed, or an average yield

of metal per ton of ore, as stated above, of 48.9 per
cent. ’

MANUFACTURES.

The above figures show that the yield of metal per ton
of domestic iron ore consumed was a little less in 1900
than in 1890, but was considerably greater than the ap-
proximate yield for 1880. The slight loss in the yield
of metal in 1900 compared with 1890 may be explained
by the fact that in late years considerable quantities of
Lake Superior ore containing less than 60 per cent of
metallic iron have heen shipped to various furnaces,
while ten years ago almost all the ore shipped from this
region analyzed over 60 per cent.

PRODUCTS.

Table 20 shows the production of pig iron in 1880,
1890, and 1900, according to the kind of fuel used, and
the percentage of the total production hy fuels for each
of the years named. The quantity of spiegeleisen and
ferromanganese made is included; also all castings made
direct from the furnace.

Tasre 20.—BLAST FURNACES: PRODUCTION OF PIG
IRON, INCLUDING DIRECT CASTINGS, CLASSIFIED AC-
CORDING TO KIND OF FUEL USED, WITH PER CENT
OF TOTAL FOR EACH CLASS, 1880 TO 1900.

o PER CERT OF TOTAL
TOXA! I PRODUCTION.
CLASSES, '
1900 1890 18802 1900 | 1890 | 1880
Total.coverennannns 14,452,234 | 8,845,185 | 3,375,912 | 100.0 | 100.0 | 100.0
Mixzed anthracite coal =
and coke pigiron..... 1,796,000 | 1,690,394 638,027 1 12,41 19.1| 18.%
Coke and bituminous
conl pig iron.._ ... __. 12,253,818 | 6,265,865 | 1,354,058 84.81 70.8 | 40.1
Charcoal pig iron....... 308, 567 593, 492 388, 677 2.1 6.7 1.5
Anthracite coal pigiron. 45, 857 295,434 994, 250 0.3 3.4 29,6
Mixed charcoal and
coke pigiron.......... 52,992 1. iiiiiii i 04 |emencfacenns

1 Gross ton of 2,240 pounds.

24,229 tons of direét castings, shown in the report for blast furnaces, 1880,
have heen distributed among the several kinds of pig iron; hence the quantities
of pig iron do not agree with the data shown in the report for the Tenth Census,

The production of pig iron with anthracite coal and
coke mixed for fuel increased slightly in 1900, com-
pared with 1890. The great increase, however, was in
pig iron made with bituminous fuel; that is, with coke
alone or with coke and bituminous coal mixed. A
marked decline is shown in the production of charcoal
pig iron in 1900, compared with 1890; also, in the pro-
duction of pig iron with anthracite coal alone, the fall-
ing off in iron made with the latter fuel being especially
heavy compared with both 1890 and 1880. For the first
time in the census tables, pig ivon made with a mixture
of charcoal and coke as fuel appears.

The increase in 1900 in the production of pig iron
made with coke and bituminous coal, compared with
1890, was 5,987,953 tons, or 95.6 per cent, and com-
pared with 1880 it was 10,898,860 tons, or 804.4 per
cent. In 1900, compared with 1890, the increase in
the production of pig iron with mixed anthracite coal
and colke amounted to only 105,606 tons, or 6.2 per
cent, while compared with 1880 the increase was
1,157,973 tons, or 181.5 per cent.

The production of charcoal pig iron in 1900 fell off
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289,925 tons compared with 1890, or 48.9 per cent, and
compared with 1880 it declined 85,110 tons, or 21.9 per
cent. The use of anthracite coal alone for fuel in the

manufacture of pig iron is gradually being abandoned.

Compared with 1890, the production with this fuel
decreased in 1900 to the extent of 249,577 tons, or 84.5
per cent. Compared with 1880, the decrease was
948,393 tons, or 95.4 per cent. In 1900 only 2 estab-
lishments reported the manufacture of pig iron with
anthracite coal alone.

During the census year 1900, 52,992 tons of pig iron
were produced with a mixture of coke and charcoal as
fuel. Since the close of the census year, almost all of
the furnaces which used this mixture have returned to
the use of unmixed fuel, either charcoal or coke, as the
case may be.

Table 21 shows in detail the quantity and value of
the pig iron made in the United States in 1880, 1890, and
1900, according to the kind of fuel used. Direct cast-
ings and spiegeleisen and ferromanganese are included.

Tapre 21.~BLAST FURNACES: QUANTITY AND VALUE OF PRODUCTS, CLASSIFIED ACCORDING TO KIND OF
TULEL USED, 1880 TO 1900, WITII PER CENT OF INCREASE FOR EACH DECADE.

1900 1890 18801 PER CENT OF INCREASE,
CLASSES OF PRODUCTS. 1890 to 1900, 1880 to 1890.
Tons, 2 Value, Tons, 2 Value, Tons.? Value.

Tons. | Value. | Tons. | Value,

B0 17 S PR POITUPPIN $206,828,202 H...0ieenunnnn. $145,648,153 D.oooeninnnnn., $89,315,569 [}........ 42,0 ||eonvnane 63,1
Mixed anthracite coal and coke pig iron...... 1,796,000 26, 066, 003 1,690, 394 28, 193, 996 0638, 027 16, 627, 201 6.2 37.6 164, 9 69.6
Coke and hituminous coal pig jron....... ... 12,253,818 | 178,763,001 6,265,865 | 100, 687, 266 1,354,958 85,513, 233 95.8 72,6 362, 4 183,68
Charcoal pig iron 303, 567 5, 338, 739 503,492 11, 957, 710 388, 677 12,488,744 §) 348,9 ) 255.4 b2, 7 44.3
Anthracite coal pig iron............. -- 45, 867 612, 702 205,434 4,772, 021 994, 250 23, 574, 742 884,65 | 387.2 370,8 879.8
Mixed chareoal and coke pigiron ............ 52,692 (RN O | UV LR | PSRN FUTDSCORRIIE | U SR IR IR
Total tonnage and value ..._............ 14,452,234 | 206, 579, 400 8,845,185 | 145,612,983 38,375,912 88, 204, 010 63.4 41,9 162, 0 65.1

All other ProduetS...uooeiviienisrnencnenaaasfenmermnnnnann 243, 802 AR 80,170 J[verenrsesennns 1,111,859 {eee..... TO8.1 [eeeennns 397.3

14,220 tons of direct castings, shown in the report for blast furnaces, 1880, have been distributed umong the several kinds of pig iron; hence the quantities of

pig iron do not agree with the dat shown in the report for the Tenth Census
2Gross ton of 2,240 pounds.

3 Decrease, .

The production of spiegeleisen during wie census year
amounted to 168,672 tons (see Table 23) and the produc-
tion of ferromanganese to 51,878 tons; total, 215,550
tons, valued at $5,871,955, or an average value per ton
of $27.24. Spiegeleisen was made in New Jersey, Penn-
sylvania, Maryland, Illinois, and Colorado, and ferro-
manganese in New York and Pennsylvania. During
1900, three establishments—two in New Jersey and one
in Pennsylvania—produced spiegeleisenonly. Thetotal
production of direct castings, as shown by Table 24,
amounted to 7,123 tons, valued at $87,662, or an average
value per ton of $12.81. The producing establish-
ments were located in New Jersey, Pennsylvania, Vir-
ginia, Alabama, Illinois, and Missouri. Of the total
production of spiegeleisen and ferromanganese 43,213
tons, valued at $932,659, were made with mixed anthra-
cite coal and coke, and 172,337 tons, valued at $4,939,296,
were made with coke and bituminous coal. Of the total
production of direct castings, 1,080 tons, valued at
820,830, were made with mixed anthracite coal and
coke; 6,083 tons, valued at $66,711, with coke and
bituminous coal; and 10 tons, valued at $121, with
charcoal.

The value reported for other products amounted to
$243,802 in 1900, of which $143,862 were received for
custom work and repairing and $99,940 for miscella-
neous products. The states reporting receipts for cus-
tom work and repairing were Pennsylvania, $1,754;
Obio, $29,658; and Illinois, $112,450. Those reporting
products other than pig iron were New York, $3,595;
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New Jersey, $25,149; Pennsylvania, $17,946; Maryland,
$11,876; Georgia, $5,828; Ohio, $28,221; Illinois,
$7,500; and Wisconsin, $325.

Table 22 shows the production, value, and average
price per ton, by states, of pig iron in 1880, 1890, and
1900, and the total number of completed furnaces
(including active and idle) during the same years.
The value of the direct castings and of the spiegeleisen
and ferromanganese produced in each of the years
named is included. The value of miscellaneous prod-
ucts and the amount received for custom work and
repairing are not included.

TanLe 22.—BLAST FURNACES: QUANTITY, VALUE, AND

AVERAGE PRICE PER TON OF ALL KINDS OF PIG
IRON, BY STATES, 1880 TO 1900.

Num-
lz:%;?f Average
STATES. Year. Gross tons, Yalue, price per
pleted tor
fur- *
TACES,
i
United States........ 1900 899 14,452,234 19206, 579, 400 $14.29
1890 659 | 8,845,185 145,612,983 16,46
1880 681 | 8,875,912 88,204, 010 26,13
Alabama .o 1800 45 | 1,208,277 ' 13,487, 769 11.21
1890 48 817,608 | 10,315,601 12.62
1880 15 &5, 657 \[ 1,402,156 25,19
Connectictb..ooooeennn... 21800 [.ooiiiifseiieniaienn [ Y
1890 91 19,871 ; 574,438 28,91
1880 8 16,767 | 044, 011 38,46
GeoTgln cvvve it 1900 b 21,605 386, 271 17.98
1890 25, 099 339,422 18. 62
1880 10 20, 624 457, 490 22,18

1Ineludes 7,123 tons of direct castings, valued at $87,662, and 215,560 tons of
spiegeleisen and ferromanganese, valued at $6,871,955.
2Included in * all other states,”
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Tasre 22.—BLAST FURNACES: QUANTITY, VALUE, AND
AVERAGE PRICE PER TON OF ALL KINDS OF PIG
TRON, BY STATES, 1880 to 1900—Continued.

Num-
bC%I of Average
BTATES, Year. - | Gross tons. Value, price per
pleted ton
fur- -
TIACES,
153,105 T 1900 17 | 1,469,530 | 815,033, 696 $10,23
1860 15 666, 676 10,136, 960 15,20
18280 10 83,239 2,391, 850 28.06
KentueKy.ooconveivevmonnns 11900 Jo.......fee. ) P
1890 6 39,534 666, 763 16,84
1880 22 51,882 1,240,152 23,90
Maryland......ccooeennne. 1900 7 21,172 3,060, 870 12.69
1890 4 86, 282 1,632, 004 18.91
1880 22 B3, 271 1,668,164 81.81
Michigan .......ceeenvnnen, 1800 13 141,877 2,327,153 16.46
1800 26 203, 417 3,982, 878 19.88
1880 27 106, 774 3,123,246 29.25
MIBSOUTE voveremimncaaannas 1000  [nveueufmnccocsmnenalrornceaesosemaocansasnas
' 1890 90, 205 1,716,983 19.03
1880 17 84, 866 2,145, 750 925. 89
New Jersey -cecconaaaamnnns 1900 11 150,002 2,521, 066 16,81
1890 18 129, 500 2,228,724 17.21
1880 20 140,548 8, 410, 663 24,27
New York ..coemviviiiansn. 1900 19 334,512 5, 042, 550 16,07
1880 87 307,446 5,182, 606 16.86
1880 57 279,793 6,697,349 23.94
(8130 P, 1900 53 | 2,559,604 40, 308, 758 15,756
1890 71 1,203,142 19, 800,208 16.46
1880 103 489,921 12, 908, 286 26,35
Pennsylvania..eeceeeroan.. 1900 148 | 6,778,584 | 101,555,787 14,98
1890 221 1 4,845,986 78, 212, 158 17,81
1 269 | 1,723,492 44, 940, 028 26,08
TeNNeSERe. v verannnemnnnnn. 1900 19 374,249 4,693,215 . 12,54
1890 19 264, 187 3,366, 464 12,74
1880 21 42,744 824,932 19.80
X5 4 T SO 1800 4 9,780 172,468 17.62
R 211 I SR PR O SO
) 1880 1 1,250 36,000 28. 80
Virginis oennvvininenano. 1900 26 428,117 6,506,218 15.20
1890 31 278, 899 3,925,481 14,08
1880 31 15,088 429,695 26, 87
West Virginif.eeeroeeneaoon 1800 3 188,292 3,119,301 16.47
1800 5 116, 508 2, 009, 6§05 17.40
1880 11 71,473 1,624,296 22,73
Wisconsin....cevenomenaano. 1800 6 217,451 2,809,012 13.84
1800 10 192,092 3,114,892 16,22
1880 14 105, 609 3,293,685 31.19
All other states?........... 1900 23 334,683 b, 465, 366 16,383
1890 16 59, 833 1,408, 811 23.564
1840 23 30,014 914,378 30.46

1Included in ** all other states,”
o IR el 10 oot commets
2. 1890--Colorado, 1; Indiana, 2; Maine, 1; Massachusetts, 1; North Carolina, 1;
Oregon, 1; Texas, 1; Washington, 1, 1880—Indiana, 3; Malne,1; Massachusetts,
2; Oregon, 1; Vermont, I,

Massachusetts reports the highest average price per
ton for pig iren in 1900. Connecticut reports the next
highest average price. No details can be given for
these states for the year named, however, without dis-
closing the operations of their single pig iron producing
establishments. The pig iron made in both states is
all produced with charcoal as fuel, and is used for
special purposes. Georgia reports the next highest
average price per ton for 1900, namely, $17.96.  Almost
all of this iron was made with charcoal as fuel. The
average price reporied by Pennsylvania in 1900, nearly
all the iron being made with mineral fuel, was $14.98,
compared with §17.31 in 1890 and $26.08 in 1880. In
Ohio the average price in 1900 was $15.75, compared
with $16.46 in 1890 and $26.35 in 1880.
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The lowest average price for pig iron in 1900 was
reported by Illinois, the average being $10.23. A large
part of the pig iron made in this state is consumed by
the makers in the manufacture of steel, which perhaps
accounts for the low average price shown. Alabama
reported the next lowest average, $11.21, and Tennessee
the next, $192.54.

The average price for the whole country, as shown
by the table, was $14.29 in 1900, $16.46 in 1890, and
$26.13 in 1880.

Table 23 shows the production of pig iron by grades
and by states for the census year 1900. Statistics of a
similar character were not compiled at the census of
1890 or 1880. '

Bessemer pig iron (below 0.10 per cent phosphorus)
is made into steel in & Bessemer converter, the carbon
and silicon being removed as gases by blowing cold air
through the molten pig iron. The percentage of phos-
phorus and sulphur in Bessemer pig iron must be very
low, as neither is removed in the conversion of the iron
into steel.

Low-phosphorus iron (below 0.04 per cent phospho-
rus), which is included in the production of the Besse-
mer pig iron reported, is almost entirely used by acid
open-hearth steel works in the manufacture of steel
castings and special grades of plates and forgings.

Basic pig iron (below 1 per cent phosphorus) is mado
into steel in a basic open-hearth furnace. The silicon
and sulphur should be very low.

Foundry pig iron is usually remelted in a cupola and
made into castings. It contains about 93 per cent of
iron, from 8 to 4 per cent of carbon, from 1.50 to 3 per
cent of silicon, from 0.50 to 1 per cent of phosphorus,
and from 0,20 to 1.50 per cent of manganese. The de-
sired percentage of these ingredients varies according
to the character of the castings to he made.

Forge or mill iron is used in puddling furnaces for
making wroughtiron. The carbon, silicon, phosphorus,
and sulphur are largely removed, and the purified iron
balls rolled into muck bar, this in turn being piled and
rolled into finished bars,

Both white and mottled pig iron are used in pud-
dling furnaces, and to some extent in foundry mix-
tures. Their chemical composition varies hetwsen
wide limits.

Ferrosilicon is largely used by manufacturers of
open-hearth steel castings. It usually contains from
10 to 20 per cent of silicon and is low in phosphorus.

Spiegeleisen is used chiefly by manufacturers of Bes-
semer steel. It contains, asa rule, from 9 to 21 per cent;
of manganese and is low in silicon and phosphorus.

Ferromanganese is used by Bessemer and by basic
and acid open-hearth steel works. It contains from
45 to 82 per cent of manganese, although 80 per cent
ferromanganese is considered the standard. . It is low
in silicon and phosphorus, but higher in carbon than
pig iron.
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At a number of furnaces it is now the praetice to sell
iron by analysis only, the former system of grading
by fracture having been discontinued. In rendering
reports for the census year all establishments of this
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character made careful estimates of their production by
grades. The results given in Table 23 are therefore
practically correct and as exact as it is possible to obtain
in a general inquiry of this character.

TapLe 28.—BLAST FURNACES: GRADES OF PIG IRON, NUMBER OF ESTABLISHMENTS REPORTING, AND PRODUC-
TION, BY STATIES, 1900.
it | ‘ i
| SOTTL D, AN BPIEGEI FERRO DIRECT
Y . FGUNDRY, " MOTTLED, AND) FERRO- P IRGEL- FRRRO- o
BESSEMER. BASIC, FOUNDRY, FORGE, EMISGELLl\.NE- SILICON. LISEN. MANGANESE, || CASTINGS,
| OUS GRADES.
il
Total ' — -
STATES produc. || Num- N N N N Num- Num-
3 ton um- um um- um- um- Num- um- s
tons1 || ber of ber of ber of her of her of ber of ber of her of ber of
. estah- estab- estab- estab- | estab- estab- estab- estal- eatob-
liSh‘;s Tons. lisht- Tons, lisht- Tons, ]isht- Tons. % lish- | Tons. || lsh- [Touns|l lish- | Tons, ]ish; Tons, 1isht- Tons.
men ments ments ments ments ments menis ments ments
Teport- report- report- report- ITBI)OI‘t‘ report- report- report- report-
ing. ing, ing. ing. ing. ing, ing. ing. ing.
United States .[14, 452, 284 86/8, 475, 530 271937, 439 15413, 514, 743 102[1, 067, 616 901208, 323 7|83, 910, 11163, 672, §in1, 878 24 7,128
Alabama........| 1,208,277 89, 746, 883, 208 14| 56,561||.
Colorado.. 112, 848 . ..
Connecticu 10, 457 1 ..
Georgla ... 21,500 . 3| 1
Tlinois. . 1,469, 530 s 28711, . 2 o008 14 7,B800)....... -
Kentucky. 126, 564 1 21,825 2 73,407 6, 700;|. .
Maryland....... , 1| 218,691 2| b,050)
Massachusetts .. 3,0, . 1 3,08
Michigan ....... 7
Minnesota. ...... 1
Missouri ........ 2
New Jersey. . 4
New York....... , 9
North Carolina.. 11,6 1 1,8 1 7,789 ,
Ohio........ .-] 2,569,694 28| 4 20| 303, 004 i 19,020 ..
Pennsylvani 6,778, 684 414, 617, 969 13(666, 689 45 856, 472 85 446,328 821 B0, 077 2[10, 190!
Tennessee. 374,249 1j 11,0648 1 802, 13} 287,65b 8| 54,182 9] 19, 962
Texas ... L1t R R | PRI PR 3 6, 191 1 2| 3,566
Virginia .. PO R < 1 N | PO R, 3| 72,981 14] 804,460 11 28,661 12| 21,807}
West Virginia...| 188,292 b [ R23: 1281 DR R | PR PRI | FORppIs) SR | P (! | BN
Wisconsin....... 217, 451 3 75,748 cciaii]iennnnn 5| 135,796 1 3, 136, 3 2,77, .. ..., EREREES SRR

1 Gross ton of 2,240 pounds.

Pennsylvania produced considerably more than one-
half (54.5 per cent) of the Bessemer pig iron made in
the United States in the census year 1900, over two-
thirds (71.1 per cent) of the basic pig iron, almost one-
fourth (24.4 per cent) of the foundry irom, over two-
fifths (42.2 per cent) of the forge iron, about one-fourth
(24 per cent) of the white and mottled and miscel-
laneous grades, over one-fourth (28.4 per cent) of the
ferrosilicon, nearly one-half (45.9 per cent) of the
spiegeleisen, practically all of the ferromanganese, and
over three-fifths (61.1 per cent) of the direct castings.

Ohio, which ranked second in the production of Bes-
semer pig iron (22 per cent), second in the production
of basic iron (10 per cent), and second in the production
of forge iron (23.8 per cent), was first in the produe-
tion of ferrosilicon (53 per cent). Its rank as a pro-
ducer of foundry iron, however, was third (8.7 per
cent), and it was also third as a manufacturer of white
and mottled and miscellaneous grades (16 per cent).

Illinois held third rank as a manufacturer of Bessemer
pig iron (15.6 per cent), and second rank (29.1 per cent)
as a manufacturer of spiegeleisen. It made all told
only a little over 100,000 gross tons of foundry and
forge iron.

2Includes 355 tons of silico-spicgel.

Alabama, which produced no Bessemer pig iron at
all, was first in rank as a manufacturer of foundry ivon
(25.1 per cent), exceeding the production of this grade
of iron in Pennsylvania by 26,736 tons. It ranked first
in the production of white and mottled and miscellane-
ous grades (27.2 per cent), third in the production of
basic pig iron (9.6 per cent), third in the production of
forge pig iron (16.2 per cent), and second in the produc-
tion of direct castings (3<4.6 per cent).

Twelve states produced Begsemer and low-phosphorus
pig iron during the census year 1900; 8 states produced
basic pig iron; 19 states produced foundry pig iron,
all the active states except two (Colorado and West
Virginia) reporting this grade; 15 states made forge or
mill pig iron; 16 states made white and mottled and
miscellaneous grades of pig iron; 8 states made ferro-
silicon; 5 states made spiegeleisen; 2 states made
ferromanganese; and 6 states made castings direct
from the furnace. o

Of the total production of all grades of pig iron in
1900, 58.6 per cent was Bessemer, 24.3 per cent was
foundry, 7.8 per cent was forge, 6.5 per cent was
basic, 1.4 per cent was white and mottled and miscel-
laneous grades, 1.1 per cent was spiegeleisen, 0.4 per
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cent was ferromanganese, and 0.3 per cent was fer-
rosilicon.  Castings made direct from the furnace
amounted to only 0.1 per cent. The large number of
establishments making foundry and forge iron will not
escape attention. Neither will the fact that, while the
number of establishments which made Bessemer pig
iron was very much less than the number which made
foundry pig iron, the production of the former grade
was more than double the production of the latter
grade. Also that the quantity of iron produced for
steel-making purposes, namely, Bessemer, basic, ferro-
silicon, spiegeleisen, and ferromanganese, 9,664,429
tons in all, was over seven times that produced for use
in puddling furnaces, namely, forge or mill iron and
white and mottled iron, which, all told, amounted to
only 1,265,939 tons.

Table 24 shows the production of direct castings and
spiegeleisen and ferromanganese by kind of fuel used.

TasLe 24.—BLAST FURNACES: PRODUCTION OF DIRECT
CASTINGS AND SPIEGELEISEN AND FERROMANGA-
NESE, BY KIND OF FUEL USED: 1900.

] ]
i

’ DIRECT CAST- h SPIEGELEISEN AND
|

» |

TOTAL. INGS. FERROMANGANESE,
KINDS OF FUEL USED,
Tons.! Value, |Tonsl; Value. | Tonsl | Value,
|
All kinds....... 292,674 | §5,959,617 || 7,128 | $87,662 || 215,550 |$5, 871,955
Mixedanthracite coal |
and ¢coke ........... 44,293 953, 489 ‘1,080 20,830 43,213 932, 859
Coke and bituminous |
[0 IR 178,370 | 5,006,007 || 6,083 | 66,711 || 172,337 | 4,939,296
Charcoal .....c....... 10 2t 19 b2 A P P

1Gross ton of 2,240 pounds.
EQUIPMENT AND PRODUCTION.

Table 25 shows, by states, the total number of active
and idle blast furnaces for 1880, 1890, and 1900; and
the rank, production, and per cent of total production.

TasrLe 25.—BLAST FURNACES: NUMBER OF ACTIVE AND IDLE STACKS, AND PRODUCTION, WITH PER CENT OF

TOTAL PRODUCTS, STATES RANKED ACCORDING TO QUANTITY OF PRODUCT, 1880 TO 1900. .
) p({g{réd Production | Per cent c{g{g& Production | Per cent
HTATES, Year. furnace of pigironin| of total | Rank. STATES. Year, f{)lrnaee of pigironin| of total | Rank,
stacks, | BrOss tons. | product, stacks, | Sr0ss tons, | produect,
United States............. 1800 399 | 114,452,234 | 100.0 |....... COLOTRAG wvvvererereieeeennns 1900 2 112, 813 0.8 14
1890 p50 | 18,845,185 | 1000 1890 2 11,562 0.1 13
RO | GBL| 18375012 ] 1000 1880 |oennn.
Pennsylvanis, .—........c.ocuon. 1900 | 18|  6778B8%|  46.9 1 || MISSOUT o 1000 H
1890 291 | 434508 1 491 1 .
1880 269 | 1728402 51.1 1 ¢ 17
ORIO - neveeesmeemneaenmeees 1900 5| 2,660,604 | 17 g || MINRESOM .ooumninneencene b !
1890 7| noogue| 13 3 b -
1880 108 489,090 | 145 2 1
TIHROLS «vveeenmeeesennemeeenne 1900 7| naEn 102 g || GeOTBlR i 1o 2
1890 15 066, 676 7.5 4 e
1880 10 85,239 2.5 7 : 10
ATBBBTAE eeoeeaeeeceneeeeans 1900 4| 120,21 8.3 4 || North Carolinf.......coeoonns 190 2
1890 3 817,508 9.5 3 i :
1850 15 55, 657 1.6 10 88 7
VATRINIR - eeeeneereeeaenens 1900 26 428,117 2.9 5 || Comnectieut ooererrrnnnines 190 5
1890 81 278,899 3,2 6 o0 H
1880 a1 15,988 08| 17
TENNESEEE . c.ceeverneeaenenne 1000 19 374,249 2.6 g | TEXES ererseeenennns 1 3
: : 1890 19 264,157 8.0 7 1850
1880 21 42,744 13| 13 1
NeW YOFK «ceeremmeeaececenns 1900 19 334,512 2,3 7 || Massachusetfs.................. 10 s
1890 87 807,446 3.5 b 1880 H
1880 57 279, 793 8.3 3
MATTIERAn e eemeeemeeeemenns 1900 7 241,172 1.7 3 Oregomn - cavvvienrrenarnnnnnnnan 1900 O ) ] P,
18%0 14 86, 283 Top 18 e h o0 01 n
1880 22 58,271 16 1 L 2,857 0.1 1
WIBCOMSITL « v nneeoeme e 1900 6 217, 451 1.5 g Washington ....ooooeaioiai 1900 ) PN S LA AL EEETET Y
1830 10 192 092 2.2 9 15 ! i A 2
1850 i1 105, 609 8.1 6 T S e e SEREOPR
West VITgIin «oemmeeonneennnss. 1900 3 188, 202 1.3 10 Indiana .oooveeinmiaiiniiiaas 10 SR RPN (RN NP,
1590 5 115, 508 13! 1 b 2 14,090 92y 1
1880 1 71,473 2.1 9 8 4 ' 16,263 0.5 16
NEW JCISCY e mmaemeenarennnnns 1900 1 150,002 1.0 1 Maine . .....ovimmrcecaeiiienas 1900 Joaiiiiideeeiiinnin. PO PR [N
1890 i 129,500 Th| 10 180 L 33 € 28
1880 2 140, 648 1 4 1799 0.1 20
MIChigAN. .. oo 1900 18 141, 377 1.0 12 Vermont ... .ooveeeomiiannn. s DR IR
1890 26 208, 417 9.3 8 ]890 .......................................
1880 27 106, 774 3.2 5 1880 1 554 %) 22
Kentueky .. ....oooioeao... 1900 6 126, 566 0.9 13
1890 8 39, 534 0.5 1
1880 2 51, 882 15| 1

1Ineludes eastings made direct from furnace, as follows: 1900, 7,128 tons; 1890, 5,417 tons; 1880, 3,776 tons.

2Less than one-tenth of 1 per cent.
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While the production of pig iron increased from
8,875,912 gross tons, inthe census year 1880, to 14,452,234
tons in 1900, the number of blast furnaces decreased in
the same period from 681 to 899, a loss of 282, or 41.4
per cent. This falling: off was largely in New York,
Pennsylvania, and Ohio, these three states losing, all
told, 209 furnaces (New York 38, Pennsylvania 121, and
Ohio 50). During the same period Virginia lost 5 fur-
naces, Tennessee 2, Maryland 15, Wisconsin 8, West
Virginia 8, New Jersey 9, Michigan 14, Kentucky 16,
Missouri 15, Georgia 5, Novth Carolina 5, Connecticut
3, and Massachusetts 3. Indiana, which had 4 furnaces
in 1880 and 2 in 1890, has gone out of the pig-iron busi-
ness altogether, its furnaces being last active in 1893.
So, too, has Maine, which reported 1 furnace in both
1880 and 1890, no pig iron having been made in the
state since the year last named. Vermont, which re-
ported 1 furnace, and Utah which had 2 furnaces in
1880, have also given up the manufacture of pig iron,
the furnace in Vermont having ceased work in 1882
and the two furnaces in Utah having gone out of blast
finally in the same year.

As was explained in the report for 1890, many of the
furnaces which were active in 1880 were abandoned or

dismantled prior to 1890, owing to their inability to-

compete with the more modern, better located, and
larger furnaces of that year, the abandoned stacks being,
as a rule, of small capacity, and capable of producing
pig iron at a profit only during periods of high prices.
While the mortality among furnaces of this clags was
very great in the ten years from 1880 to 1890, it was
still greater in the ten years from 1890 to 1900, the loss
in the first period amounting to 122 furnaces, and in the
latter period to 160,  In both periods the actual number
of abandoned or dismantled furnaces was really greater
than i§ shown above, as the total number of furnaces
reported for both 1890 and 1900 include many new stacks
which were built during the two decades. Almost all
of these new furnaces are favorably located for the sup-
ply of raw materials and within easy access to good
markets for the sale of the pig iron produced. With
the exception of perhaps a dozen charcoal furnaces but
few, if any, of the furnaces which were active in 1880,
and were also ranning in 1900, used the same machinery
and were of the same height and diameter at the bosh
as twenty yeais ago. Almost all have been rebuilt or
modernized. Those which did not make improvements
of this character have, as a rule, gone to the scrap pile,

But while the states named above all show more or
less of a decrease in the number of active or idle fur-
naces reported in 1900, compared with 1880, one or
two states show a strong and healthy growth during
the period covered by the table. Illinois increased the
number of its furnaces by 5 in 1890, compared with

1880, and by 2 in 1900 compared with 1890; Alabama
shows an increase of 33 furnaces from 1880 to 1890,
but a falling off of 8 furnaces from 1890 to 1900; Texas,
a growth of 3 furnaces in the twenty years, 2in the ten
years from 1880 to 1890 and 1 in the ten years from
1890 to 1900; and Colorado a growth of 2 furnaces from
1880 to 1890, the number of furnaces in 1900 bheing the
same as in 1890.

The four states of Pennsylvania, Ohio, Illinois, and
Alabama produced, all told, 83.1 per cent of all the pig
iron made in 1900, 79.4 per cent of the production of
1890, and 69.7 per cent of the production of 1880. Out-
side of these four states no other state produced over 2.9
per cent of the total production of 1900, over 3.5 per
cent of the production of 1890, or over 8.3 per cent of
the production of 1880,

Ranking the states according to production in 1900,
Illinois advances from the fourth position in 1890 to
third place in 1900, Alabama dropping to fourth place
in 1900 from the third position in 1890; New York, which
was fifth in rank in 1890, is now in the seventh place;
Virginia, which held the sixth position in 1890, now
holds the fifth rank; and Tennessee, which was seventh
in 1890, is now in the sixth position; Maryland,-which

~was thirteenth in 1890, now holds the eighth rank;

Wisconsin holds the same rank that it held ten years
ago, namely, the ninth; West Virginia changes places
with New Jersey, the former state advancing from the
eleventh position in 1890 to the tenth in 1900, and the
latter state dropping from the tenth position in 1890 to
the eleventh in 1900; Michigan, which held the eighth
rank in 1890, is now in the twelfth position; Kentucky
advances from the fourteenth rank in 1890 to the thir-
teenth in 1900; and Colorado from the eighteenth to the
fourteenth; Migsouri drops from the twelfth to the fif-
teenth place; Georgia from the fifteenth to the seven-
teenth; Connecticut from the sixteenth to the nine-
teenth; and Texag from the nineteenth to the twentieth.
Minnesota, which was not a producer ten years ago,
now holds the sixteenth rank; North Carolina advances
from the twenty-fourth to the eighteenth rank; and
Massachusetts holds exactly the saume position as ten
years ago, namely, the twenty-first.  Oregon and Wash-
ington each has a charcoal furnace, but neither furnace
was active in 1900, although running ten years ago. .
As has already been stated, Indiana, Maine, Vermont,
and Utah have given up the manufacture of pig iron
entirely, their § furnaces having all been abandoned and
dismantled years ago.

Comparing 1900 with 1880, the most noticeable changes
in rank are found in several of the Southern states.
Alabama leaped from the tenth position in 1880 to the
fourth in 1900; Virginia from the seventeenth to the

Aifth; and Tennessce from the thirteenth to the sixth,
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On the other hand, New York dropped from the third
rank in 1880 to the seventh in 1900; New Jersey from
the fourth to the eleventh; Michigan from the fifth to
the twelfth; Missouri from the eighth to the fifteenth;

Greorgia from the fourteenth to the seventeenth; and |

Connecticut from the fifteenth to the nineteenth.

A word or two concerning the production of pig iron
per wage-earner employed in 1900 as compared with
1890 may be of interest. In 1900 the average number
of wage-earners employed at blast furnaces was 39,358,
and the production of all kinds of pig iron was 14,452,-
234 tons, while in 1890 the number of wage-earners was
33,415 and the production of pig iron 8,845,185 tons.
Dividing the production of pig iron by the wage-earners
gives an output per wage-earner in 1900 of 367.2 tons,
and in 1890 of 264.7 tons, an increage per wage-earner
of 102.5 tons.

Taking up the manufacture of pig iron by fuels, and
adopting the same metnod as that employed above, it is
found that the average production of mineral fuel pig
iron per wage-earner was 376.6 tons in 1900, as com-
pared with 2741 tons in 1890, an increase per wage-
earner of 102.5 tons. In the charcoal pig ivon industry
the uverage in 1900 was 187.04 tons per wage-earner,
as compared with 179.1 tons in 1890, an increase of only
7.9 tons. In the manufacture of mixed charcoal and
coke pig iron the average production per wage-earner
in 1900 was170.9 tons.  Aspig ivon made with this fuel

as not reported in the census of 1890, no comparisons
with that year are possible.

Of course the figures given above relate to the indus-
try generally., The same methods if applied to several
of the leading pig-iron producing states exhibit some
rather interesting results. In Illinois the average pro-
duction of pig iron per wage-earner employed in 1900
was 488.2 tons, compared with 469.5 tons in 1890, an
increase per wage-earner of 18.7 tons; in Ohio it was
4923.9 tons in 1900, against 296.6 tons in 1890, an
increase of 127.8 tons; in Pennsylvania it was 421.7
tons in 1900, against 278.4 tons in 1890, an increase of
143.3 fons; in Alabama it was 239.03 tons in 1900,
against 204.9 tons in 1890, an increase of 84.1 tons; in
Virginia it was 268.6 tons in 1900, against 220 tons in
1890, an increase of 48.6 tons; in New Jersey it was

254.7 tons in 1900, against 202.3 tons in 1890, an -
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increase of 52.4 tons; in New York it was 323.8 tonsin
1900, against 218 tons in 1890, an increase of 105.8
tons; and in West Virginia it was 882.7 tons in 1900,
against 981 tons in 1890, an increase of 101.7 tons.

Table 26 shows by states the number of active and
idle furnaces in the United States in the census year
1900.

Tasre 26.—NUMBER OF ACTIVE AND IDLE BLAST FUR-
NACES: BY STATES, 1900.
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It will be observed that there were, all told, 73 fur-
naces which did not manufacture pig iron in the year
named, 18 of which were owned by establishments
which had one or more stacks in operation, and 55 by
establishments which did not manufacture pig iron in
any form during the twelve months covered by this’
report. Of the 78 idle furnaces reported, 89 used
mineral fuel when in operation, 33 used charcoal, and
1 used mixed charcoal and coke.

Table 27 shows, by states, the number of active and
idle Dblast furnaces in the United States during the
census years 1880, 1890, and 1900, the kinds of fuel
used by these furnaces, and their total daily capacity in
gross tons, according to the kind of fuel used.
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Tasie 27.—BLAST FURNACES: NUMBER AND CAPACITY OF COMPLETED STACKS,
TO KIND OF FUEL USED, BY STATES, 1880 to 1900.
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CLASSIFIED ACCORDING

COKE AND BITU-

ANTHRACITE AND
MIXED ANTHRA-

CHARCOAL FUR-

MIXED CHARCOAL

Total Total MINOUS COAL . N CONE WA GES. AND COKE TFUE-
n\flmber daﬂ{ ca-|| FURNACES. S oy, GoxE NACES,
of com- | pacity in
BTATES, Year. Ipleted ptgn;{l (())f
urnace ¥ n : s
! Daily Dail Daily Dail
stacks. | pounds. || Number ¥ || Number ¥ || Number 5w || Number ¥
capucit, " capacity capacity capacity
of stacks.| S ¥ | of stacks, TRRH ST [lof stacks. G PETCT |l of stacks | FFEG
United States. ... ccoeemiineii i iiiiiiaanaes 1900 399 8, 569 235 46, 227 93 9,311 66 2, 681 b 350
1890 B39 37, 889 249 25,162 370 9, 849 140 385 71- T8 | DN PR
1880 681 17,186 199 7, 47 231 6,761 261 2,002 [foeeeiiiiiaenenns ven
N E:N 5115 ¢« 1 R O 1500 45 6,103 37 5,743
1890 48 3,763 34 3,242
1880 15 b 161
(870 6’ 2 (2 N 1800 400 f).nemennnn
. 1890
1880
+ Conmectictt L oo e 1900
1890
1880
Georgit.....oou.. ettt ceransmaveaentaabaman e, 1900
g 1800
1880
BEDN R o103 £ U 1900
1890
. 1880
INGIANA iiiiiii et ree e, 00 |.eeeee....
1890
1880
KentUCKY -enerenieevaeeeencnanansarcsranrsnmnaannns 1900
1890
1880
Maine .oooeoiiiiiienaiieiiiaa waeeeassnesenranananan 1900 |.oeeeen...
1490 1
1860 1
6D 72 £ AT R 1500 7
1890 14
1880 22
Massnehusetts .ue e iii et 1900 3
1890 4
1880 3
Michigan.....eeeeineiaanna, eemnmtmaeeaeaneaeeae, 1500 13
1890 26
1880 L7
MINNeSota . covre i e e 1900 1
1890 1
1880 1
B AT 4108 ¢ 1900 2
1890 8
1880 17
NeW JOIBRY v cvvrncncaronsnsensmaancscassssnmansnnes 1900 11
1880 *18
1880 20
New York........... Cheeetecernnnennnaesnanrrnnnannss 1900 19
1890, 87
1880 57
NOrth CATOMIIf v vneviaianaree i ierainrannananas 1900 2
. 1890 1 1
1880 7 7
Ohio.-.eoen.. v mvmeann et eaeaaen e 1900 53 6
1890 7] h20L )] 60| 4,98l ........lfe. 11
1880 103 2,88 70| 2471 |...oei.... 83
Oregon ..vveeivenemacanen feieenenaiaen riresemenearas 1900 1 1 B0
1890 1 1 88
. 1880 1 1 11
Pennsylvania ............ Ceennranan tveerranennacaaces| 1900 148 8
1890 221 16
* 1880 269 - 86
Tennessee .o.evaeennan.s tereeatmereanans tsesnamaneatnn 1900 19 3
- 1890 19 7
1880 21 18
TEXAS +vvernneernnannaanns S 1900 4 L £ | OO IS
1890 3 L 20 [ 1 | PO PP,
1880 1 D N I O SR
81 7:% « RSP, derranneaaan 1900
: 1890
, 1880
RT3 411 14) ) U wevemreneaeeas 1900
1890
1880
Virginia .o iiaeeas e 1900
1890
. 1880
Washington ........ Cemevean et ieeeee e araaaaas 1800
. 1890
. . 1880
West Virginia ........... et s aieann 1900
! . ’ 1890 [ 3 R {11! | AU wannn wasnemanas
1880 11 285 6 b - AR N cesn
WiISCODEIN ..l i e 1900 6 760 b [i1:10 20 | PO PR, 1
1890 10 762 4 415 Jieeeennnes. . 6
1850 14 422 [l eeinas [ 3 166 11
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Of the 899 active and idle furnaces enumerated in
Table 27.for the census year 1900, 235 used coke or
bituminous coal when in operation, 93 used anthracite
coal alone or anthracite coal and coke mixed, 66 used
charcoal alone, and 5 used a mixture of charcoal and
coke. One coke furnace in Georgia for a short time
during the census year used coke alone, charcoal alone,
and charcoal and coke mixed. In Ohio, during the
same vear, one charcoal furnace used coke and bitumi-
nous coal as well as charcoal alone, and another charcoal
furnace in the same state used charcoal and coke mixed
as well as charcoal alone.

In 1880 there were, all told, 559 active and idle fur-
naces in the United States, and of this number 249 used,
when running, coke alone, bituminous coal alone, or
bituminous coal and coke mixed; 170 used anthracite
coal alone or anthracite coal and coke mixed; and 140
used charcoal alone.

In 1880 the number of coke and bituminous coal fur-
naces was 199, the number of anthracite and mixed
anthracite and coke furnaces was 281, and the number
of charcoal furnaces was 251, the total of all kinds
being 681,

From these figures it will he seen that, while there
has been a great shrinkage in the last twenty years in
the number of furnaces using charcoal for fuel as well
agin the number of furnaces using anthracite alone and
mixed anthracite and coke, there has been a healthy
growth in the number of furnaces which use coke or
hituminous coal and coke for fuel, the decrease in the
charcoal furnaces heing 185, and in the anthracite and
mixed anthracite and coke furnaces 188, On the other
hand, the coke and bituminous furnaces increased from
199 in 1880 to 235 in 1900, a growth of 86. But while
there was a heavy mortality in the total number of fur-
naces from 1880 to 1900, the daily eapacity of the stacks
in existence in 1900 was almost three and one-half times
greater than those in existence in 1880, the increase
amounting to 41,383 gross tons.  Almost all-of this in-
crease was in furnaces using coke and hituminous coal,
the total growth in the daily capucity of these furnaces
in the twenty years amounting to 88,754 tons. The 93
anthracite and mixed anthracite and coke furnaces re-
ported in 1900 show an increase in daily capacity of
2,554 tons over the 231 furnaces reported in 1880, 1In
the charcoal industry the 251 furnaces in existence
twenty years ago reported a daily capacity of 2,959
tons, while the 66 furnaces from which reports were
received in 1800 had a daily capacity of 2,681 tons, or
only 271 tons less than were reported by almost four
times the number of stacksin1880. These figures show
very plainly the great increase that has been made in
the capacity of all blast furnaces during the past two
decades.

The average daily capacity of the 399 furnaces in
1900 was 146.8 tons, compared with an average daily
capacity of 67.8 tons in 1890 and 25.2 tons in 1880. 1n
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1900 the average daily capacity of the coke and bitumi-
nous furnaces was 196.7 tons, while in 1890 it was 101.1
tons and in 1880 it was 37.6 tons. For theanthraciteand
anthraciteand coke furnaces the average daily capacity in
1900 was 100.1 tons; in 1890 it was 55 tons; and in 1880 it
was 20,3 tons.  In 1900 the average daily capacity of the
charcoal furnaces was 40.6 tons, against 24.1 tons in 1890
and 11.8 tons in 1880. No furnaces using charcoal and
coke for fuel were reported for the census years 1890
or 1880; the average daily capacity of the 5 stacks in
existence in 1900 was 70 tons.

Turning to the leading pig-iron-producing states, it is
found that some very high average daily capacities are
reported in 1900, especially for Illinois, Pennsylvania, .
and Ohio. v

The former state reports an average daily capacity
for its 17 coke stacks of 259.8 tous, the largest average
daily capacity reported by any of the pig-iron-manu-
facturing states. A majority of the furnacesin Illinois
are of modern construction and almost all are equipped
with improved blowing machinery. In addition all
use the rich iron ores of the Lake Superior region and
are thus enabled to obtain very large outputs. In 1890
the average daily capacity veported hy the bituminous
furnaces in Illinois was 165 tons, and in 1880 it was
53.8 tons. In Pennsylvania in 1900 the coke and hitu-
minous furnaces reported an average daily capacity of
2446 tons; in 1890 the daily capacity reported was
117.9 tons; in 1880 it was 80.4 tons. While many of
the hituminous furnuces in this state are of large size
and of modern construetion, quite a number arve of
small dimensions and capable of turning out daily only
about 100 or 125 tons of pig iron. These small fur-
naces naturally reduce the daily average bituminous
capacity for the state for 1900 considerably below that
reported by Illinois.

In Ohio the daily capacity of the hituminous furnaces
in 1900 averaged 220.4 tons, while in 1890 the average
was only 83 tons, and in 15880, 85.3 tons. The fact that
the average daily capacity of the bituminous furnaces
in this state approached so closely in 1900 the average
reported for Pennsylvania, will perhaps surprise some
pig-iron manufacturers who have not followed closely
the development of blast furnaces in recent years in
Obio. Very many of its bituminous furnaces are new
and of modern design.  As a rule its old furnaces have
recently been remodeled, enlarged, and equipped with
improved hlowing machinery. At Youngstown and at
Mingo Junction, Ohio has 5 of the largest blast fur-

naces in the world, each capable of producing 200,000

tons of pigiron annually. These 5 furnaces, if running
to their full capacity, could turn out yearly almost as

“much pig iron as could be produced by the 21 bitumin-

ous furnaces reported hy Virginia and the 8 furnaces
reported by West Virginia, although many of the
stacks in these two states are of fair size and are
equipped with modern blowing machinery,
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As an illustration of the producing capacity of a
modern furnace it might be well just here to call atten-
tion to the fact that in December, 1901, Furnace E of
the Edgar Thomson group of the Carnegie Steel Com-
pany, at Bessemer, Pa., produced on an average 630
gross tons of pig iron daily, its output during the
month named amounting to 19,554 tons. In the man-
ufacture of this pig iron about 1,800 pounds of coke
were consumed per ton of iron made. Furnace K is 90
feet 9 inches high, and has a 22-foot bosh. But great

as was the production above recorded, it was vecently

exceeded by the No. 1 stack of the three immense fur-
naces at Youngstown, Ohio, operated by the National
Steel Company, this furnace producing during the
month of March, 1902, 19,784 gross tons of pig ironm,
a daily average of over 636 tons, or 6 tons per day
more than the average daily production of Furnace E
of the Edgar Thomson group for December, 1901.
The Youngstown furnace is 1064 feet high and has a
28-foot bosh.

But even the figures given above have heen exceeded
for asingle day’s output. Late in 1801, Carrie Furnace
No. 8, at Rankin, Pa., which is operated by the Carnegie
Steel Company, made in twenty-four hours 790 tons of
Bessemer pig iron. This was considered a phenomenal
production, and until that time had never been equaled
by any blast furnace in the world. The furnace is 100
by 23 feet. This record, however, which it was thought
could not he surpassed, was eclipsed on December 10,
1901, by the No. 2 furnace of the National Steel Com-
pany at Youngstown, Ohio, which produced all told on
that day 806 tons of Bessemer pig iron., The furnace
15 106% by 23 feet, and was completed in 1900. Tt was
first blown in on June 7 of that year. Since the above
was written it is learned that Furnace E of the Edgar
Thomson group produced in a gsingle day, in June, 1902,
901 gross tons of pig iron.

The time in which a modern furnace can be operated
without relining can not very well he definitely stated.
In October, 1890, Mr. James Gayley, then superintend-
ent of the Edgar Thomson Furnaces of Carnegie Broth-
ers & Co., Limited, at Bessemer, Pa., in a paper read
before the meeting of the British Iron and Steel Insti-
tute, in New York city, said that the time was not far
distant when his firm would be ‘“‘able to show a record
ot 300,000 tons from a furnace in three years, and ona
single lining.” "The prediction of Mr. Gayley was very
shortly more than fulfilled by Furnace H of the Edgar
Thomson group, which was blown in on March 13, 1894,
and which was running in June, 1902, having been
in operation almost continuously and on a single lining
for about eight years and three months. During this
time the furnace produced, all told, 1,162,987 gross
tons of pig iron. It was banked on account of a short-
age of coke from May 16, 1894, to June 20, 1894,
The furnace is 90 by 20 feet, and was first blown on
March1,1890.. It undoubtedly holds the world’s record

not only for the time covered on a single lining but for
the magnitude of its output of pig iron during this time
as well.

Some curious changes in the use of the different fuels
are shown by an examination of Table 27. Alabama
in 1880 had only 5 bituminous furnaces, but in 1900 it
reported 37; during the twenty years its charcoal fur-
naces decreased from 10 to 8. Illinois had 10 bitumi-
nous furnaces in 1880 with a daily capacity of 588 tons;
in 1900 it had 17 hituminous furnaces with a daily ca-
pacity of 4,408 tons. Kentucky increased the number
of its hituminous furnaces from 4 in 1880 to 6 in 1900,
but during the same period it lost, all told, 18 charcoal
furnaces, not a ton of charcoal pig iron heing produced
within its horders in 1900. Missouri had 8 hituminous
furnaces in 1880 but only 1 in 1900; in 1880 it also
had 9 charcoal furnaces, but in 1900 all had been aban-
doned except 1 stack. Maryland had 13 charcoal fur-
naces in 1880, but in 1900 only 2 were left; during the
twenty years it gained 1 bituminous furnace hut it lost
5 anthracite and mixed anthracite and coke furnaces.
The daily capacity of its 4 bituminous furnaces in 1880
was 51 tons, while the daily capacity of its 5 bituminous
furnaces in 1900 was 1,080 tons.

Michigan, the leading charcoal pig iron manufactur-
ing state, lost 12 charcoal and 2 anthracite and anthra-
cite coal and coke mixed furnaces from 1880 to 1900, but
the daily capacity of the 18 remaining charcoal furnaces
in 1900 was much greater than the capacity reported by
its 25 charconl stacksin 1880. The mortality among the
charcoal furnaces in this state was very heavy from 1890
to 19000, the decrease in the ten years amounting to 13,
or 50 per cent. New Jersey shows a loss of 10 anthra-
cite and mixed anthracite and colke furnaces from 1880
to 1900. In New York the decrease from 1880 to 1900

" in the number of furnaces using anthracite or anthracite

and coke was 29, and in charcoal it was 13, The capacity
in 1900 of the remaining 13 anthracite and anthracite
and coke furnaces was, however, very much greater
than that reported by the 42 furnaces using this fuel in
1880. Ohio reports a very heavy decrease in furnaces
in the twenty years under review, the number of its
charcoal stacks dropping from 83 in 1880 to 6 in 1900,

a loss of 27, while during the same period its bituminous

furnaces dropped from 70 to 47, a loss of 28. The total
loss in the twenty years was exactly 50 stacks. The in-
crease in capacity during this period, however, was 267
per cent, or from 2,859 tons daily to 10,500 tons daily.

Pennsylvania also shows some curious changes. Dur-
ing the twenty years this state lost, all told, 121 furnaces,

,the decrease being greatest among its anthracite and

mixed anthracite and coke furnaces, which fell from 158
in 1880 to 70 in 1900. The daily capacity of the 70
furnaces in 1900 was 2,438 tons more than that reported
in 1880. Its bituminous furnaces fell from 75in 1880 to
T0in 1900, a decrease of 5, but during the sameperiod the
daily capacity of the remaining furnaces advanced from
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2,953 tons in 1880 to 17,119 tons in 1900, an increase
of 14,166 tons. Compared with twenty years ago,
Pennsylvania lost 28 charcoal furnaces, the number
reported for 1900 being only 8. Tennessee exhibits an
encouraging growth inits bituminous industry, the gain
from 1880 to 1900 amounting to 6 furnaces. It lost 13
charcoal stacks, however, during this period, 5 furnaces
which formerly used this fuel-having changed to mixed
charcoal and coke. Since the close of the census year
a majority of these furnaces have again changed their
fuel and are now using coke alone. Virginia, which
formerly produced considerable quantities of charcoal
pig iron, had in 1900 only 5 furnaces of this character,
almost all of which were idle. In 1880 it bad 24 char-
coal furnaces, of which at least 7 were running. Its
bituminous industry shows a very decided growth, the
number of furnaces having advanced from 7 in 1880 to
21 in 1900.
PIG IRON EXPORTED.

The pig iron exported by blast-furnace establish-
ments in 1900 amounted to 166,625 tons, valued at
$1,865,48L, or an average value per ton of §11.19. Ten
states, namely, Alabama, New York, New Jersey, Wis-
consin, Ohio, Michigan, Virginia, Pennsylvania, Min-
nesota, and North Carolina, in the order named, reported
having exported in 1900 a part of their production.
The exports from Alabama amounted to 113,185 tons,
valued at $1,090,620, or $2.64 per ton; from New York,
17,156 tons, valued at $246,587, or $14.87 per ton; from
New Jersey, 12,000 tons, valued at $214,000, or $17.83
per ton; from Wisconsin, 9,676 tons, valued at $107,376,
or $11.10 per ton; from Ohio, 8,055 tons, valued at
$92,096, or §11.48 per ton; from Michigan, 3,088 tons,
valued at $67,110, or $21.73 per ton; from Virginia,
2,027 tons, valued at $29,157, or $14.38 per ton; from
Pennsylvania, 1,298 tons, valued at $15,798, or $12.17
per ton; from Minnesota, 100 tons, valued at $2,200, or
$22 per ton; and from North Carolina, 40 tons, valued
at 8540, or §18.50 per ton. In the figures given above,
the exports of pig iron hy commission houses, etc., are
not included.

POWER.

The active blast furnace establishments in 1900 were
equipped with 1,204 steam engines, with an aggregate
of 494,798 horsepower; 8 gas or gasoline engines, with
122 horsepower; 14 water wheels, with 582 horsepower;
297 electric motors, with 8,698 horsepower; and 55
miscellaneous appliances, with 1,770 horsepower: a
total of 505,965 horsepower of all kinds. In addition,
one penal establishment in Texas reported 7 steam
engines, with 590 horsepower.

The use of waterpower was 1ep01ted by 1 achwe
establishment in Connecticut, 1 in New Jersey, 5 in
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Pennsylvania, 1 in Virginia, and 1 in Michigan. Tt
was also reported by 8 idle establishments in Connecti-
cut, 1 in New York, and 2 in Pennsylvania.

The idle blast-furnace establishments reported 102
steam engines with 25,433 horsepower, and 8 water
wheels with 323 horsepower: total, 25,756 horsepower,

THE MANUFACTURE OF PIG TRON WITH MINERAL FUEL,

As has been stated heretofore, the rapid growth of
the pig-iron industry in the United States during the
past twenty years has been due almost entirely to the
increased use of coke as a blast-furnace fuel. In 1880,
when the total production of all kinds of pig iron
amounted to 3,375,912 tons, almost one-half of the
quantity made in the whole country was produced with
anthracite coal alone or with anthracite coal and coke
mixed, the production with this fuel amounting to
1,682,277 tons. In the same year, with coke alone or
with bituminous coal and coke mixed, the production
was 1,354,958 tons, or 277,819 tons less than the com-
hined output with anthracite alone and with anthracite
coal and coke. In 1890 the use of anthracite coal alone
as a fuel had greatly declined, while the use of anthra-
cite coal and coke had increased considerably, the com-
bined production of pig iron with these two mineral
fuels amounting to 1,985,828 tons. The production of
pig iron with bituminous fuel, however, in the year
named showed a phenomenal growth as compared with
1880, the output amounting to 6,265,865 tons, the differ-
ence in tonnage between the two classes of pig iron
being 4,280,037 tons.

In 1900 the use of anthracite coal alone in blast fur-
naces had almost entirely ceased, the total production of
pig iron with this fuel amounting to only 45,857 tons.
The use of anthracite coal and coke mixed increased hut
slightly as compared with ten years ago, the pig iron
produced with this fuel in 1900 exceeding the produc-
tion of 1890 by only 105,606 tons. The use of hitumi-
nous fuel, however, again showed a wonderful growth,
the production of 1900 exceeding that of 1890 by
5,987,953 tons, or 95.6 per cent. Comparing the com-
bined production of anthracite and mixed anthracite

‘and coke pig iron in'1900 with the production of bitumi-

nous pig iron alone in that year, it is found that the lat-
ter exceeded the former by 10,411,961 tons. When it
is recalled that only twenty years ago the production of
pig iron with anthracite coal and with anthracite and
coke mixed exceeded the production of bituminous iron
by 277,319 tons, the growth of this branch of the pig-
iron industry becomes more apparent.

Table 28 shows the leading statistics of the manu-
facture of pig iron in the United States with mineral
fuel during the census years 1880, 1890, and 1900.
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Taprz 28.—BLAST FURNACES, MINERAL-FUEL: COMPAR- | facture of pig iron with mineral fuel, and compared with

ATIVE SUMMARY, 1880 TO 1900.! 1880 there was a decrease of 37. On the other hand the
capital invested by establishments which manufactured
mineral-fuel pig iron in 1900 exceeded the investment

DATE OF CENSUS.

1000 1890 1880 of 1890 by $23,720,881. The increase in wage-earners
‘ during the same period was 7,277 and in wages it
Number of establishments.............. 188 221 226 ) J i AT 1 s
O ———— a0, 03, 2 s, o801 9,70,?462,615 was $4,481,320. Miscellaneous expenses increased
Salaried officials, clerks, ete., number. .. \6 3 . i < 1)
SUIRTIES . .oemrrennn.s PO $2,104,170 | ¥$1,258,596 43 $1,850,602 in 1900 compared with 1890; the cost of
Wage-carners, average number. . 37,425 148

Total Wages..ooooeee. o iiiias
Men, 16 years and over ............. , 338 , 08;
WHEES. e aieeeea $17,830,986 | $13,406,085
‘Women, 16 years and over. 6 ..

a7, 500090 | s15,418 480 | ss500 12 | materials increased $25,986,751 compared with 1890,
: : y and $76,451,505 compared with 1880; and the value of
products increased $66,991,556 compared with 1890,

B

=
=3
o~
Y
e e

F27 - O O, 1,852 |...veciinan.- X
\C‘}{l‘z‘ég?f{"‘_‘}’_‘}_@f}ff}'{?‘}}‘s- e o1, &5 o19, 500 ” and $123,987,361 compared with 1880. Production
! %

Miscellaneous expenses
Cost of materials used
Value of product: .
Tons of plgiron®. ...voveeiencrenncnenn..

S erisyaes | 5,530 720 RS ) . :
| gt 0S| sl s | e, increased 5,843,982 tons compared with 1890, and
200, 676, 93+ 385, ) : - , . v s ) v ompoa
1o o | TR ser e | Mo oar e | 11,108,440 tons compar edf with 18-80. For reasons
already stated, no comparisons for either 1900 or 1890
1This summary inzludes only active establishments. ’ : . : . o . . .
2 Includes rented property valued m 1600 nt 84,023,081 in 1800, at §4,807,470, | BL€ made with 1880 for capital invested, persons em

#Includes proprietors and firm;members, with their salaries;number only v . :
reported in 1900, but not included in this summary, Ployed7 or wag es ]_)led‘

: Mot zoportd scparaely. Table 29 is a comparative summary, by states, of the
¢ Gross ton of 2,240 pounds. \ leading statistics for 1880, 1890, and 1900, of establish-
Compared with 1890 there was a decrease in 1900 of 33 | ments engaged in the manufacture of pig iron with

in the number of establishments engaged in the manu- | mineral fuel.

TaBrLe 29.—BLAST FURNACES, MINERAL FUEL: BY STATES, 1880 TO 1300.t
Num- BAL%}AE?KSO’FE;%I“‘S' WAGE-EARNERS,
ber of . Miscella- -
: Cost of mate-| Value of
STATES, Year, | estab- Capital. neous p
Tish- Averngo expenses. rials used, products,
ments, Number,] Salaries, numbgr, Total wages.
United StateB....ceraieerrnaeivananns - 1900 188 (24140, 708,112 1,680 $2,104,170 37,425 1 $17,849, 770 $7,181, 302 8127,706,216 | $200, 676, 934
1890 221 | 2116, 982,231 4809 31,258, 596 30,148 13,418, 450 6,330,720 | 101,719,465 138, 685, 378
1880 205 | 170,262,616 ) (4) 25,025 8, 554, 152 ) B1, 254, 711 76,789, 573
Alabama .oeuiiniieainrei i asennaenaer e 1900 16 10,512, 495 123 208, hod 4,804 1, 306, 929 768,119 7,110,092 12, 646, 970
1890 171 12,466, 870 108 183,874 3,364 1,305, 835 o) 5,104, 850 8,390, 604
1880 2 956,800 [l...coeunnn 300 60,257 |loevumenvannnnn 233, 353 654,162
D ARLS 40 PR 1900 : 4 10, (683,913 210 294,624 3,010 2,176,274 691,724 11,707, 965 15,163, 646
1890 6 9, 868, 274 11 23,115 1,420 896, 030 *) 8, 088, 163 10,188,310
1880 3 950, 000 49, 185,064 [|.onevinincnans 1,762, 609 2, 891, 850
B0 L1011 SO PN L3 | | PPN RS | FOPOIINIP PR [ORUR
18490 3 1,262,475 156, 020 900, 819 1,191,502
1880 2 2, 050, 000 . 169, 111 1,410, 124 1,765, 017
RLEAVANLS 1) PP 1900 9. 2,474, (39 B0 44, 888 589 202,213 1,987, 594 2,546, 2156
1890 8 8,131, 366 15 22,386 640 240,152 ) 1,679, 087 2,928, 724
1880 12 8,044,500 Jl.ouuniiiiieiininanniaas 1,174 865,689 []-caenianannias 2,488, 670 8,428,747
W YOIk .ociriiiiinninanmmaneneensacnns 1900 7 3,781,141 41 77,649 998 620,983 283,361 3,871, 6&¢ 4,840, 154
1890 13 5,860,119 47 84,381 1,338 B0, 018 (4) 3,964, 464 4, 850, 543
1380 292 8,089,884 |1 ceeeniae ] e iiiieeiinna 2,050 T62, 210 fluencnonciaans 3,712,160 6,009, 097
(003 L TN 1900 39 22, 823,130 266 383,281 b, 882 8,267, 644 1,242,770 28,438, 764 40,191, 687
1890 371 10,985, 403 138 176,116 3,801 1,795, 576 *) 16, 387, 480 19,855, 162
1880 45 10,022,580 [locvrrerenac]|erenamaanannan 6,514 1,782,741 |leeierennnnnnnn 8,238,013 11, 646, 764
Pennsylvania.....ooeerincaeiennanennn 1900 74 74, 675,948 604 780,412 15, 994 8,015,784 3,263, 669 64, 016, 952 101, 4565, 104
1890 105 58, 494, 262 341 545,070 16,411 7,047, 1506 (] 66, 022, 660 74, 887, 766
o 1880 116 39,048,204 [[oeeinvrune]ommoncnnionnan 11,975 4,368,062 {{.....eeennnns 29, 087, 348 44, 385, 123
TENIESYEL « v v evrnnscrnsecnnmnssacnsenennnan 1900 8 38,908, 879 - B3 78,200 1,484 347, 907 191, 324 2,564, 970 8, 856, 913
1890 7 2,827,085 44 60,106 S1L 357, 883 (1) 2,018, 044 2,702, 648
1880 | - 3 810,620 1eueiveimialemanacenanrennn 623 145,867 [1-eeeecncennnan 303, 685 640, 957
VIrgindt. e ee e i 1900 15 4,968, 992 116 144, 654 1,576 528, 367 158, 768 4, 852, 605 6, 459, 970
1890 10 3,874, 606 49 71,177 1,167 456, 001 () 2,720,195 3,755, 161
1880, 1 500,000 3| eieaece]ennneananaennn 200 94,781 Heeeneiiinias 76,179 178, 920
West Virginit eve e enecieenoce ciiinennnnns 1800 3 1,080, 553 24 21,051 492 227, 235 68,787 1, 693, 042 3,119, 8301
1890 4 1,446, 082 13 16,768 411 182,176 (4) 1,508, 847 2, 009, 505
1880 6 1,284,425 || cor i i, 608 207,484 [[veemeonaan, 1,181,176 1,588, 896
WISCONFIN e resvemesiececeanceaaeaeanns 1900 4 1,361, 096 19 29,485 460 259, 131 96, 356 1, 667,762 2,369, 687
1890 3 2,284, 509 8 12,204 328 147,164 (4) 1,204,123 1,620,117
1880 1 600,000 [ ceevnereefonmaacaaanans 235 115,887 {|+ereenrennaans 1,108, 670 1,688,656
All other StatesTe, vereeeumcnnnaaiaannans 1900 10 . 4,444,326 ko) 101,566 2,128 822, 308 850, 827 B, 794, 786 8,018, 287
1890 9 4,504,180 30 46,977 1,074 284, 460 (%) 2,045,434 2,604, 957
1880 12 2,867,000 fl..vurucuiefarmnecnnannnan 1, 869 822,909 fl.cenromnennean 1,627,724 2, 466, §96

1This summary includes only active establishments,

?Includes rented property valued in 1900:at $4,628,081; in 1890, at §4,807,470,

8Includes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this summary.

4Not reported geparately.

6 Not reported, .

SIncluded in ‘*all other states.” M

7Includes establishments distributed as follows: 1800—Colorado, 1; Georgia, 1; Kentucky, 2; Maryland, 2; Minnesota, 1; Missouri, 1; North Carolina, 2. 1800~
Colorado. 1; Georgla, 2; Indiana, 2; Kentucky, 2; Maryland, 2. 1830—Georgia, 2; Indiana, 2; Kentucky, 3; Maryland, 4; Massachusetts, 1.
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There were 17 states in 1900 which produced pig iron
with mineral fuel, compared with 16 states in 1890 and
16 in 1880. Al the states for which details are given
individually, show an increase in 1900 in the value
of the pig iron produced vompared with 1880, except
New York and New Jersey, the former state showing a
decrease of $1,148,943, and the latter state a decrease
of £882,522. Compared with 1890 New York slightly
increased the value of its output of mineral-fuel pig
iron in 1900, the increase amounting, however, to only
£9,611. During the same period New Jersey also shows
a recovery in the value of its production of this kind of
pig iron, the increase being $317,491. Since the close
of the census year, New Jersey has completed one large
blast furnace, and is now erecting an additional stack.
These two furnaces will have a combined annual eapac-
ity of 260,000 gross tong. New York is now building
or will shortly build six large furnaces, which, when
completed, will have an annual capacity of about
1,000,000 tons.  All of these furnaces will use coke for
fuel. Two furnaces will be completed in 1902, two
possibly in 1908, and two possibly in 1904, A large
plant for the manufacture of coke will he operated in
connection with the furnaces.

With the exception of Alabama, Ohio, and Illinois,
none of the states for which details are given in the
table show an increase in 1900 over 1890 of more than
1,000in the number of wage-earners, although, as a rule,
increases in wages are reported even when the number
of wage-earners is less than ten years ago. In one or
two instances, however, this is not the case.

The increase in wage-earners reported for Alabama
in 1900, compared with 1890, was 1,440; in Ohio, 2,081;
and in Illinois, 1,590. Very fair increases were also
reported by Tennessee and Virginia. The increase in
the number of wage-earners in Pennsylvania amounted
to only 588, but in wages the increase was $968,628.
While New York and New Jersey each show a decrease
in the number of wage-earners in 1900 compared with
1890, hoth states reported a considerable increase in the
total amount paid as wages, the increase in New York
amounting to $70,965, and in New Jersey to %52,061.

The total value of the pig iron and other products
reported by all blast furnaces in 1900 amounted to
®206,823,202, To this total the mineral-fuel furnaces
contributed $200,676,934, or 97 per cent. In 1890 the
grand total was $145,643,153, to which the mineral-fuel
furnaces contributed $133,685,378, or 91.8 per cent;
and in 1880 it was $89,315,569, the contribution of the
mineral-fuel furnaces being 76,739,578, or 85.9 per
cent. These figures ave significant. '

Over four-fifths of the total value of the mineral-fuel
pig iron produced in this country during the census
year 1900 was veported by Pennsylvania, Olio, Illinois,
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and Alabama, in the order named. The production in
Pennsylvania amounted in value to over onc-half of the
total value reported for the United States, in Ohio to
about one-fifth, and in Illinois and Alabama combined
to almost one-seventh. In 1890 the production of Penn-
sylvania amounted in value to considerably over one-
balf of the total value reported for the country at
large, that of Ohio to over one-seventh, and that of
Illinois and Alabama combined to about one-seventh.
In 1880 the proportion of Pennsylvania was over one-
half, and that of Ohio hetween one-sixth and one-
seventh, but the combined production of Illinois and
Alabama amounted to less than 4 per cent of the total
value reported for the whole country.

Tennessee and Virginia each show increases in the
value of the mineral-fuel pig iron produced in 1900
compared with 1890 and 1880, but especially as com-
pared with 1880, the output of Virginia increasing in
value in 1900 to the amount of §2,704,319 compared
with 1890 and §6,281,050 compared with 1880, while
Tennessee increased $1,154,365 compared with 1890
and $3,215,956 as compared with 1880.

CAPITAL.

Table 30 shows the capital invested by active and
idle establishments owning or operating mineral-fuel
blast furnaces in the census years 1900, 1890, and 1880;
also the capital invested by establishments which, at
the close of each of the years named, were erecting
furnaces for the manufacture of mineral-fuel pig iron.

Tase 30.—BLAST FURNACES, MINERAL FUEL: DISTRI-
BUTION OF CAPITAL IN ACTIVE AND IDLE ESTAB-
LISHMENTS AND THOSE IN COURSE OF CONSTRUC-
TION, 1880 TO 1900.

1
CAPITAL.
II)\IumE
er o .
CLASSES. ’ " Bulldings,
Year. eﬁg‘}}f machinery, [Land, cash,
ments Total, toolg, and and
) imple- sundries,
ments.

Total covenvennnnnnn 1900 211 |\18147, 477, 827 1881, 765, 862 | $65,711, 965

1890 22’] 1 1%3, 697, 4{59 68,946,003 | 64,761,397

1880 275 77,161,257 | 40,933,422 | 36,9297, 835

ACHYE. ceioeneennannn, 1900 | 188 || 140,703,112 | 76,415, 782 | 64,287, 380
1590 221 1}6, 0%2, f§31 63, ’i ‘.‘ka, 965 { 53, 1§3, 266

1880 295 70,262,615 | 36,605,322 { 83,657,293

T3 oniieiii i 1900 18 5,862,840 | 4,573,555 1,279,885
1890 40 |i 4 4‘11. 019 3,304, 000 1,107,010

1880 46 | 5,833,083 | 8,898,650 1,934, 438

i

In courseof construetion.| 1900, 4 ] 921,775 776, 57D 146, 200
1890 16 || 2,304,219 | 1,843,098 461,121

1880 4 1,065, 558 429, 450 636,109

Includes rented property valued in 1900 at §4,768,081; in 1890 at $4,807,470,

Of the total capital invested in the blast-furnace in-
dustry during the census year 1900, namely, $159,-
879,038, 8147,477,827, or 92.5 per cent, was invested in
establishments which were prepared or were preparing
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to make pig iron with mineral fuel. In 1890 the per-
centage was 86.1. The increase in 1900 over 1890 in
the capital invested in active, idle, and building min-
eral-fuel establishments was $28,780,367. As has here-
tofore been explained, comparisons with 1880 would bhe
misleading.

In 1900 the mineral-fuel establishments were in op-
eration on an average 10.4 months. Comparative fig-
ures for 1890 and 1880 are not available.

45
MATERIALS USED.

Table 81 shows in detail the quantity and cost of the
various materials consumed by the mineral-fuel blast
furnaces in the manufacture of pig iron in 1880, 1890,
and 1900. For reasons already given, no comparisons
of the individual cost at the furnaces of iron ore, coal,
coke, etc., in 1900 can be made with the cost reported
for these materials for 1890 and 1880.

Tasre 31.—BLAST FURNACES, MINERAL FUEL: QUANTITY AND COST OF MATERIALS USED, 1880 TO 1900.

DATE OF CENSUS,
CLASSES, 1900 1890 1880
Tons.! Cost, Tons.! Cost, Tons.k Cost,

B+ ) g $127,706,216 I ...l 101,719,465 ||oceeernremunanan $51,9254,711
Domestic iron ore. 23,916,749 | 60, 595, 698 12, 886,878 64, 006, 644 2 5,642,529 220,689,649
Foreign iron ore .. 754, 883 4,107,449 965, 741 5,860,849 {|.vuerrannio]uaae P
Fluxing material . 7,223,136 4,980,465 4,885,158 4,038, 709 2,721,216 2,445,767
Anthracite coal and culm.. 880, 564 2,297,419 1,796, 854 5, 165, 761 2,834,984 8,012,755
Bituminous coal and slaek....coeeioiiiiiioninnnns . 831, 42! 1,099, 810 491,971 759, 522 939, 065 2,095,887
COKE vnvreemreremrncaaaneasamaanronvamanneereannn . 14, 639, 692 88,774,819 8,248, 156 27,435, 780 1,900,228 8,129,240
Mill cinder, SCrap, @10, ceneecieiissoranrnracacea. - 1,599, 364 3,769,161 1,144,974 8,084, 391 302,186 841,451
AN OLREr IBLETIAIB. . ceeentivae e iar ettt ttrae et eciarareanerserioan|sernnnsannaes aa 12,081,395 |[-eeeeeeacaiannnn 1,868,809 |leceemrvanennaann 88,962

1 Gross ton of 2,240 pounds, 9 Includes foreign iron ore, which was not reported separately in 1880,

During the census year 1900 the dirvect labor cost of
producing a ton of bituminous pig iron, at furnaces
where the best practice prevailed, was perhaps 12 or
13 per cent of its total cost; in 1890 it was about 15 per
cent. Direct labor cost would naturally include only
the labor employed at the furnace proper, and would
not include the vast army of wage-earners who are given
employment by the blast-furnace industry in supplying
it with iron ore, coal, coke, limestone, etc.; nor would
it take into consideration the thousands who are given
work in transporting these materials from the mines,
ovens, and quarries to the point of consumption. If
the wages paid to this class of labor were included it
would be found that fully 80 per cent of the total cost
of making a ton of pig iron is regularly paid to the
wage-earners of the country. Of course, the total labor
cost varies in different sections, the richness of the ores,
the equipment of the furnaces, the distance from which
supplies of ore, fuel, etc., are transported being im-
portant factors.

At many of the furnaces in the South, for instance,
ore, fuel, limestone, ete., are found in close proximity
to the furnace, and the transportation charges are
therefore very light. But the ores of this section are
not so rich as those of the Lake Superior region, which
are largely used by furnaces located in the Middle and
Western states, and much larger quantities of coke are
therefore consumed in their reduction. As a conse-
quence, the direct labor cost per ton of iron made in the
Southern states is much higher, as a rule, than the direct
labor cost at Northern or Western furnaces. The rate
of wages paid to furnace hands is higher in the North

and West than in the South, but this is, to a certain

extent, offset by the larger output of the Northern
furnaces and by the more general use of labor-saving
appliances, the production of pig iron per employee in
1900 at some of the furnaces located in Northern and
‘Western states heing twice that reported by a number
of the furnaces located in the Southern states.

In 1900, compared with 1890, there was an increase
of 11,029,871 tons in the consumption of domestic ivon
ore and a decrease of 211,358 tons in the consumption
of foreign iron ore. The increase in the fluxing mate-
rial consumed was 2,337,983 tons in 1900 over 1890 and
4,495,920 tons over 1880. Anthracite coal decreased
in consumption 910,290 tons in 1900 compared with
1890, and 1,448,420 tons compared with 1880. The
consumption of bituminous coal increased 339,458 tons
in 1900 compared with 1890, but decreased 107,636 tons
compared with 1880. In coke the increase in consump-
tion in 1900 was 6,391,536 tons compared with 1820,
and 12,739,464 tons compared with 1880. In 1900 the
consumption of mill cinder and scrap was only 454,390
tons in excess of the consumption of 1890, but com-
pared with 1880 it was 1,297,298 tons greater.

The consumption of foreign and domestic iron ore
and mill cinder and scrap in 1900 in producing a ton of
mineral-fuel pig iron was 4,175 pounds, compared
with 4,072 pounds in 1890 and 4,458 pounds, in 1880.
The fluxing material (limestone, dolomite, oyster shells;,
etc.) consumeéd per ton of iron made amounted to

1,147 pounds in 1900, compared with 1,326 pounds

in 1890 and 2,045 pounds in 1880. Of anthracite coal,
bituminous coal, and coke, the consumption amounted,
in 1900, to 2,598 pounds per ton of pig iron made,
against 2,860 pounds in 1890 and 3,880 pounds in 1880.
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In 1900 in producing a ton of pig iron with anthra-
cite coal alone the consumption of domestic and foreign
iron ore and of mill cinder and serap was 4,867 pounds,
of fluxing material 1,788 pounds, and of anthracite coal
3,225 pounds. In producing a ton of pig iron with
anthracite coal and coke mixed, the ore and mill cin-
der consumed amounted to 4,069 pounds, the fluxing
material to 1,458 pounds, the anthracite coal to 1,069
pounds, and the coke to 1,997 pounds. In producing
a ton of pig iron with bituminous fuel the ore, mill
cinder, and scrap used amounted to 4,184 pounds, the
fluxing material to 1,102 pounds, and the bituminous
fuel to 2,595 pounds. Comparative figures for 1890
and 1880 are not available. In the fuel consumption
given above the quantity consumed for steam raising
and other purposes is, of course, included.

Taking up the iron ore, fluxing material, and fuel
consumed in Pennsylvania in manufacturing a ton of
bituminous pig iren in 1900, it is found that 4,192
pounds of ore, mill cinder, and scrap were so used,
1,081 pounds of fluxing material, and 2,423 pounds of
bituminous fuel. In Ohio the ore, ete.,used was 3,929
pounds, the fluxing material 1,097 pounds, and the bitu-
minous fuel 2,510 pounds; in Illinois it was 4,018 pounds
of ore, ete., 874 pounds of fluxing material, and 2,198
pounds of bituminous fuel; and in Alabama it was 5,268
pounds of ore, etc., 1,208 pounds of fluxing material,
and 3,719 pounds of bituminous fuel. The other pig-
iron producing states show wide differences in the con-
sumption of these materials, the quantity reported by
states using the rich ores of the Lake Superior region
being much less than the quantity reported by states
using leaner local ores.

Attention was called in the census report for 1890 to
the general substitution of coke for hituminous coal as
a blast-furnace fuel, the latter in 1880 having heen very
largely used, either alone or as a mixture, with coke.
In the year last named there were 25 furnaces which
used bituminous coal alone in the manufacture of pig
iron, the quantity of coal consumed amounting to
880,336 tons and the pig iron made to 101,588 tons. In
1890 only 6 furnaces reported the use of bituminous

coal alone, the consumption amounting to 136,121 tons
and the pig iron produced to 42,712 tons. In 1900,
however, the use of bituminous coal alone had been
entirely discontinued, not a single furnace in the whole
country reporting a ton of pig iron made with this fuel,

In the report for 1890 the fact was mentioned that a
marked decline had taken place in that year as com-
pared with 1880 in the use of bituminous coal and coke
mixed for manufacturing pig iron, and especially in the
proportion of coal used with coke, the former being
then much smaller than in 1880. In the year last
named the quantity of bituminous coal so used amounted
to 608,729 tons, but in 1890 it had fallen to 355,849
tons. In 1900 the consumption of hituminous coal by
furnaces which reported having made pig iron with
bituminous coal and coke mixed was 135,684 tons, the
total production of pig iron amounting to only 90,106
tons, The number of furnaces using this fuel was 8,
all Jocated in Kentucky and Ohio. As a rule, the
mixture in 1900 consisted of about one-half coal and
one-half coke. The bituminous coal reported in the
table was, therefore, chiefly used in 1900 under the
boilers, the actual quantity so consumed being 95,745
tons. Of course the figures for 1890 and 1880 also
include coal used under boilers, as a number of blast
furnaces do not have a sufficient supply of waste gases
to raise the necessary steam for the operation of the
plant. In 1900 a few furnaces used natural gas as well
as furnace gases for this purpose.

In 1880 hoth Illinois and Wisconsin used considerable
quantities of anthracite coal and coke mixed in the
manufacture of pig iron, but this mixture was not re-
ported by either of the states named in 1900 or 1890,

PRODUCTS.

Table 82 shows the quantity and value of the pig won
produced in the United States in mineral-fuel furnaces
in 1880, 1890, and 1900, classified according to the dif-
ferent kinds of mineral fuel used. The production of
spiegeleisen and ferromanganese, and of castings made
direct from the furnace, is included for all three periods.

Tasre 32.—BLAST FURNACES, MINERAL FUEL: QUANTITY AND VALUE OF PRODUCTS, 1880 TO 1900.

DATE OF CENSUS, ¢
CLABSES. 1900 1890 1880
Tons.! Valune, Tons,! Value. Tons,! Value,

FL < P SRR UPURER I " $200,676,934 [i.0eeariiaannnn §133,685,878 |laceuvennecnn. §76,739, 573
Mixed anthracite coal and [ 1) O 1,796, 000 26, 066, 003 1,690,394 28,195,996 638, 027 16, 627, 291
Coke and bituminous corl Pigiron . ...coccvvvrurseeennnnmns oo 12,258, 618 173,763,091 6,265, 865 100, 687, 256 1,854,958 33, 513, 283
Anthracite coal pigiron.................1 e eeinresacitescrrotencrracrannan 45, 857 612,702 205, 434 4,772,021 994, 250 23,574,742 -

Total tonnage and VAIUE . ....veicnrneneevueserneeeseeeeaennnannn 14, 095, 675 200,441, 796 8,251,698 138, 655,273 2,987,236 75,715,266
A1 OTHET PrOAUCIS. ceveruenrrnnerernnrnnaonsmrsssonemsneosrose o eornees]esnsareearenes 235,188 lleaeenrrrnnnnen 280,105 [|veersesannncan 1,024,807

—_—

1Gross ton of 2,240 poundsa.
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The value of the pig iron produced with mixed an-
thracite coal and coke decreased in 1900 compared with
1890, the falling off amounting to $2,129,993. Com-
pared with 1880, however, there was an increase in
value in 1900 of $9,488,712. The increase in the value
of the coke and bituminouns coal pig iron in 1900 com-
pared with 1890 was $738,075,835, and compared with
1880 it was $138,249,858. The decrease in 1900 in the
value of pig iron produced with anthracite coal alone
compared with 1890 was $4,159,319; compared with
1880 it was $22,962,040. The only mineral-fuel pig
iron that increased in value in 1900 compared with
1890 wag that made with coke and bituminous coal, the
other two fuels showing considerable decreases, espe-
cially iron made with anthracite coal alone. The fact
that the production of mixed anthracite coal and coke
pig iron increased in 1900 compared with 1890 to the
extent of 105,606 tons, while the value of this class of
iron demeabed during the same period to the umount
of $2,129,998, is worthy of attention.

STEEL. 47

The$285,188 reported for *‘ all other products in 1900
include the amount received for custom work and repair-
ing, the sale of furnace slag, the sale of refuse oxide of
zine, ete.  More than one-half of the total amount is re-
ported by the state of Illinois. The total increase in the
value of all kinds of mineral-fuel pig iron in 1900 over
1890 was $66,786,523, and over 1880 it was $124,726,530.

Table 33 shows by states the production, value, and
average price per ton of all kinds of mineral-fuel pig
iron in 1880, 1890, and 1900, and the number of com-
pleted furnaces in each state in each of the years named.
The quantity and value of the spiegeleisen and ferro-
manganese produced in each of the periods under re-
view is included in the table; also the quantity and
yalue of the dirvect castings made. Theamountreceived
for custom work and repairing, as well as the value of
the miscellaneous products reported, are not, however,
included in the total value given nor in the average
price per ton,

Tapre 33.—BLAST FURNACES, MINERAL FUEL: PRODUCTION, VALUE, AND AVERAGE PRICE PER TON OF PIG
TRON, BY STATES, 1880 TO 1900.

b
II;Imn% 1Zt;Iumf i
el O Cr 0. \
a Average Average
STATES, Year, pc]%?éd Gross tons. Value. price ‘STATES. Year, cl?,ltléa Gross tons. Value, price
for per ton, pfur- per ton,
naces, naces,
United States...... 1800 325 | 114,005, 075 1 §200, 441, 796 $14,22 || Pennsylvanin ........... 1900 189 6,774,243 | $101,435,404 $14.97
: 1800 419 8,951,603 | 189,655,973 16.20 1890 206 4,330,470 | 74,811,310 17.28
1880 430 | 22,987,235 | 275, 715, 266 25.35 1880 233 1,692,992 | 43,760,395 25. 85
ABERIL ooz oo | S| MEDAe| RiGos| Ivep || Temvesee..n, ol on) o geme| senas) 1230
i} Ll on . P 2, ) .
1880 24,296 851, 162 22.69 1880 36, 063 637, 757 7.2
R B e opmel b
666, 6 1 , 9 . VIrginit . ceeeeeneenennns 1900 21 426, 501 6,459, 970 15,15
. 1880 10 85,239 2,391, 850 28.06 e 1890 13 271, 831 3 755: 651 15. a2
MISSOUI - - eeeneiaaens BI000 [eemmeeofeamemnaerennes]oanumencrarane]oaaeneaans 1880 7 7,516 168,120 22.37
1890 6 60,079 1,191,502 19. 83
1880 8 67,800 1, 686, 780 24,88 || West Virginig .ccoeeeee-. %ggg g E'@’ %so)% g, [1)53 gg} %g g;
5 p 5 .
New Jersey..oeueseaennns 1900 11 160, 002 2,521, 068 16.81 S 5 0, 29 1. 580, 096 )
mh | ) o) pmay o owm et I B
8 0 140, 3,410, 663 B WISCONSIN «vveerennnenn. 1900 5 182,201 | 2,369,302 18.00
New York ...ooceecenann. 1900 17 327,069 4,856, 559 14,85 1890 4 107,981 1,620,117 15,00
1890 28 293, 205 4,850, 543 16. 54 1880 3 60, 306 1,088, 548 28,00
1880 42 260, 616 5, 894, 406 22, 62
[0)33 1 OO 1900 2, b52, 64 40, 155, 401 5,73 All other statest......... 1900 19 652,714 7,088,147 14,45
. 0 | 6| Thmbam| 10meits| 104 w0 | 1| lshsrr | 2oedelr | 1680
1880 70 442,578 | 11,595,927 26, 04 1880 2 98,081 | 2,410,563 24.67

1 Ineludes 7,118 tons of direct castings, valued at #87,541, and 215,660 tons of spiegeleisen and ferromanganese, valued at $5,871,955,
2 Includes 3 B08 tons of direct castings, valued at 81§1 248, The 4 229 tons of direct castings, vulued at $146,236, a8 shown in 1880 have been distributed, in tons

of 2,240 pounds, between mineral fuel and charcoal pig iron,
“Included in “all other states.”

1Includes establishments distributed as follows: 1900—Colorado, 1; Gcorgm,l Kentucky, 2; Maryland, 2, Minnesota, 1; Mlssourx 1; North Carolina, 2, 1890~

Colorado, 1; Georgia2; Indiana, 2; Xentucky, 2; Maryland, 2, 1830—Ge0rgm,

The average price reported for the whole country in
1900 for all kinds of mineral-fuel pig iron was $14.22
per ton, against $16.20 per ton in 1890 and $25.35 per
ton in 1880. The highest average price per ton in 1900
was reported by New Jersey, namely, $16.81, and the
lowest by Illinois, namely, $10.23 per ton. As already
stated, a large part of the pig iron made in Illinois was
consumed by the makers in the manufacture of steel.

; Indiana, 2; Kentue A H ]\Iuryla.nd d4; Mnssnchusetts.l

In 1890 New Jersey reported an average price per ton
of $17.21, compared with $24.27 in 1880. Illinois re-
ported in 1890 an average price of $15.20, against
$28.06 in 1880.

West Virginia ranked next to New Jersey in the
average price per ton of its mineral-fuel pig irvon in
1900, the price realized being $16.57. Ohio ranked
third, the average price reported being $15.73 per ton.




48

Pennsylvania reported an average of $14.97 per ton.
The average price realized by the pig-iron makers of
Alabama was $10.96 in 1900, T3 cents per ton more
than was reported by Illinois. With the single excep-
tion of Virginia, all of the states for which details are
given in the table report lower average prices per ton
in 1900 than were reported in 1890. In Virginia, how-
ever, an increase of $1.33 per ton is shown compared
with the average price which prevailed ten years ago.
This state produced basic pig iron in considerable
quantities in 1900. The average value of mixed anthra-
cite coal and coke pig iron in 1900 was $14.51, compared
with $16.6% in 1890 and $26.06 in 1880; of coke and
bituminous coal pig iron it was $14.18 in 1900, $16.07
in 1890, and $26.21 in 1880; and of pig iron made with
anthracite coal alone it was $13.86 in 1900, $16.15 in
1890, and $23.71 in 1880.

THE MANUFACTURE OF CHARCOAL PIG IRON.

So far as the volume of the output is concerned, the
manufacture of pig iron with charcoal as fuel has made
little, if any, progress in this country during the last
fifty years. In 1854, almost half a century ago, the
production of charcoal pig iron amounted to 305,628
gross tons, or 2,056 tons more than were produced in
the census year 1900. In the year first named nearly
one-half of the pig iron produced in the United States
was made with charcoal. The greater part of the re-
mainder was made with anthracite coal alone, the pro-
duction with Dbituminous fuel -at that time heing
very small. In the year last named, however, about
one-fiftieth of the total produetion was charcoal pig
iron.

Table 34 shows the leading statistics of the manufac-
ture of pig iron with charcoal as fuel during the census
years 1880, 1840, and 1900.

MANUFACTURES.

TasLe 34,—BLAST FURNACES, CHARCOAL: 1880 TO 10800.

1900 1890 1880

Number of establishments. . 32 83 118
Capital ... 286,165,839 | 2817, 626,312 | $19, 268, 147
Salaried officials, clerks, ete., number.. 153 4950 (9
SEIALIES o v v vresrennmaensananeannaannnans $173,420 3§353, 091 )
Wage-carners, average number. . 1, 62! 3, 267 16,670
Total WaERS o veoceersrnrenmnnn $562, 420 $1,196,008 | $4,101,276

Men, 16 yeurs and OVer ...cooevennn. 1,617 , 258 +

B £ P $561, 963 $1,194, 573 E*)

Children, under 16 years 6 9 4)

T BEEH. e tveereemacrcannstcrenanans $457 $1, 435 4
Miscellaneous expenses. $260, 766 #1, 011, 955 a
Cost of materials used $3, 250, 664 48,879,150 | $7,365,081
Value of products. . $5,344,615 { $11,957,776 | $12, 575,906
Tons Of PIE ArONC. . neeniiiereiverannnnn 303,567 593,492 388,677

1This summary includes only active establishments,

2In¢ludes rented property valued in 1900 1t $278,800; in 1890, at $253,588.

s[neludes proprietors and firm members, with their salaries; number only
reported in 1500, but not included in this sumiary.

4+Not reported separately.,

5Not reported.

SGross ton of 2,240 pounds,

The establishments engaged in the manufacture of
charcoal pig iron in 1900 show a decrease as compared
with 1890 of 51, and as compared with 1880 of 84. The
capital invested by these establishments decreased to
the amount of $11,470,473 from 1890 to 1900, the num-
ber of wage-earners 1,644, the wages paid $633,588,
and the miscellaneous expenses $751,189. No com-
parisons of these items are made' with 1880. The
decrease in the cost of the materials used in 1900,
compared with 1890, was $5,128,486, and compared
with 1880 it was $4,114.867. The value of products in
1900 was $6,613,260 less than the value rveported for
1890 and $7,281,481 less than for 1880. In tonnage the
output of 1900 was 289,925 tons less than that of 1890;
it was also 85,110 tons less than the output of 1880,

Tahle 85 shows, by states;, the number of establish-
ments engaged in the manufacture of charcoal pig iron in
the census years 1900, 1890, and 1880, and the capital in-
vested, persons employed, wages paid, cost of materials
used, and value of products for the years named.

TasLe 35.—BLAST FURNACES, CHARCOAL: BY STATES, 1880 TO 1900.!

{ | =
| ¥um- SAL“CI&EK?KQI”&%"A”" WAGE-EARNERS, )
; ber of i Miscella | oce e notes] Val £
BTATES, Year. | estab- | Capital, neous e e a‘&]e‘g
Jish- . - A‘rerage expenses, rigls used. proaucts,
‘ments. Number.| Salaries. Number, Total wages.
: | .
Tnited SIates. ...vvereerneenamnnnsns 1900 22 | 286,155,830 163 173,420 1,623 562,420 $260,765 | 93,260,664 |  $5,344, 510
1590 83| 17,526,312 3959 4353, 091 $267] 1,196,008 | 1,011,955 | 8,879,150 |  11,957.77b
1850 u6 | 10208747 | (%) ) 16,670 | 4,101,276 ) 7,365,081 | 12,575, 996
AIBBAIIR 1 ovreeeeeoeeeeeneeemn e 1900 f 4] 1,777,680 75,088 35,270 500, 178 841, 700
B0 11| 33106 215, 469 1,299,025 1,925, 087
1880 5. 1,751,896 493,456 1[.evnntiiennss 342, 820 851,104
Conmectient. . oniir i L3 L P R  ETUI SUOUPTTRIN | SRS NN | RPN P RO
1880 5 610,062 50, 634 412,743 574,438
1880 61 1,172,000 65,974 471, 467 644, 011
Maryland ...ooooiiiiiiiiic LB LU (PO PN | PR IS | EUUUTUUTY FUTTUU | EUUUU A .
1580 3 457,650 TN, 487 TToni 887" "age, 603
v 1880 §| 1,037.1% 176, 479 523,746 041, 489
MICHIZAT e eveveeeeeee oo eeaaeeennnns 1900 71 2,000,713 216,030 131,047 | 1,404,924 2,327,168
1890 151 5,259 000 321,022 4) 2,935,233 3, 089, 278
1880 13| 2,671,386 B6L, 870 J1vemammrnnsnnns 2,001, 224 3,145, 002
New York .o i, 61900 |..venu.idenianns R | FOS FSUUUTPL | I SO | FESUPUPURUE PP
180 3 503,089 B S BT T A 382, 068
1880 8 777,087 140, 719 454, 462 !

1This summary includes only active establishments,
2Includes rented property valued in 1900 at $273,800; in 1890, at $258,588.
3Inclades proprietors an
4Not reported separately.
$Not r(éported.

Included in * all other states.'

807,144

firm members, with their salaries; number only reported in 1900, but not included in this summary.
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TasLe 85.—BLAST FURNACES, CHARCOAL: BY STATES, 1880 TO 1800 '—Continued.

3D OFFICIALS, .
]I;:um.r SALACI;IE];{’KS’ R WAGE-EARNERS, .
er o iscella- ) 1 < X
srarss, Yeur. | eatal:|  Copttal neaus | OOl R ednors
ish- expenses. S o
ments, Number.| Salaries, - ﬁgg_fggg Total wages.
{07 1 o AU 1900 4 §379, 834 17 $7, 968 112 $24,333 318,722 £33, 328 $139, 350
1890 9 765, U4 39 34775 256 60, 661 6 300, 235 445, 100
1880 17 2,980,000 |l oooeninni]iiiiiinneeas 3,430 972,416 [|cennreniiinnns 916, 607 1, 808,439
Pennsylvania co.coevierinanneerinaeonnn. 1900 3 174,478 5 6, 440 76 22,232 5,353 78,825 120,383
1890 11 827, 308 14 16,337 201 37,152 (O] 209, 821 401,448
1880 21 2,440, 000 884,276 || ecvrmmnanannn 587,727 1,188, 627
=) oo LT T e O e | O L L LT TT LT
1890 4 858,721 80,493 ()] 182, 838 663, 916
1880 6 612,000 116,080 ) ccevaeniian ] 95,765 199, 065
TEXAS cvienrrredennarenranensarivasnarennns 1900 3 379,216 42,661 172, 168
L | | | T T T
1880 1 40,000 27,720 36,000
4575 ¢ - S O L1 e | | e P T
1890 b 281, 600 22,104 169, 830
1880 7 891, 500 161,205 261,775
WisCOnSIn coveer i 31900 feeueeeiidieiemniranianan S | PR g PO
1880 i} 1,261,881 124,738 (*) 1,083, 883 1,494,775
1880 6 1,468,218 241,817 [leiiainianaan 402,723 1,607,180
Al Other Statest. ..ovuunneeneeeeneennnn. 1900 1| 204,90 48 51,692 444 184,070 62,145 | 1,008,470 1,743, 362
1890 12 3,070,010 51 55,168 630 206,161 *) 1,086, 089 1, 635,231
1880 18 3,428,035 ‘ ........................ 4,310 59,314 Jloeeiieiias 826, 051 1,502,110

1This summary includes ouly active establishments,
2Not reported separately,
$Included in *‘all other states,”

4Includes establishments distributed as follows; 1900—Connecticut, 1; Georgia, 2; Maryland, 1; Massachusetts, 1; Missouri, 1; New Yorlk,2; Tennessee, 1; Virginia,

1; Wisconsin, 1. 1890—Georgia, 2; Kentucky, 2; Maine, 1; Massachusetts, 1; Missourd, 2; North Carolina, 1; Oregon, 1; Texas, 1; Washington, 1.

1880—Georgia, 3;

Indiang, 1; Kentueky, 8; Maine, 1; Massachusetts, 1; Missouri, 2; Oregon, 1; Vermont, 1; West Virginia, 2,

There were 14 states which manufactured charcoal
pig iron in the census year 1900, compared with 19
states in 1890 and 20 states in 1880. The states which
made charcoal pig iron in 1890 or 1880, but not in 1900,
were Maine, Kentucky, North Carolina, Oregon, Wash-
ington, and Vermont. The state last named was not a
producer in 1890, but all of the other states made pig
iron with charcoal as fuel in that year.

In 1880 Indiana, Minnesota, West Virginia, and Utah
had charcoal furnaces, but only Indiana and West Vir-
ginia produced pig iron in that year. The charcoal
stacks in all these states have since been dismantled.
California had 1 charcoal furnace in operation in 1881,
but it was abandoned prior to 1890.

For many years Michigan has heen the leading man-
ufacturer of charcoal pig iron in this country, and in
1900 it still held this position, its production amounting
invalue in that year to over two-fifths of the total value
reported for the whole country. In 1890 the value of
its output was about one-third, and in 1880 ahout one-

The marked decrease in 1900 compared with 1890
in the number of establishments, in eapital invested, in
wage-carners, and in the value of products in Michigan
and Alabama, the two leading manufacturers of char-
coal pig iron, will not escape attention. As shown in
the table, the decline in the industry was general, Texas
being the only state reporting an increase compared
with ten years ago. But in none of the producing
states was the decrease so noticeable as in Michigan
and Alabama. :

CAPITAL,

Table 36 shows the capital invested in active, idle,
and huilding charcoal blast-furnace establishments in
the cengus years 1880, 1890, and 1900. .

TasLke 36.—BLAST FURNACES, CHARCOAL: DISTRIBU-
TION OF CAPITAL IN ACTIVE AND IDLE ESTABLISH-
MENTS AND THOSE IN COURSE OF CONSTRUCTION,
1880 TO 1900,

fourth of the grand total.  Alabama was second in 1900 CAPITAL.
and Wisconsin third, both in the quantity and value of Rum.
. . er oX 3

their output. In the former state the value of the pig CLASSES. Your, | esta- | g, Land,
iron produced in 1900 shows a shrinkage as compared ments, ||  Total toﬁf)ﬁ?' ;'1;;3;;3;?
with 1890 of $1,083,288. Compared with 1880, however, ments.
1}21116 shunkftge was onlg-r $9,395. In the latter sdtut(? ]2; Total.. oo .. 100 | s | 04 011 | 64,5in, 088 | g7, 08408

eavy decline in value is also shown s compare wit 101 B b O D e
both 1890 and 1880. Compared with 1880 the de- : :

4 L 178 4 S, 1900 2 6,165, 839 2, 159, 026 38,996,818
crease in the value of the charcoal pig iron produced Active | 1300 % 17,520,812 Z«é?ggé %gégg,ggg
by Pennsylvania and Ohio in 1900 was especially marked, 1860 | A6y 10,2087 4 605, e

: . " . TAlen . cermrneenerranens 4,278,605 | 2,295,060 | 1,078, 445
the falling off amounting to $1,068,244 in the former ¢ 150 o %’9%3’1335 ésg%égg 6’%5,;33
state, and to $1,252,089 in the latter. During these 1880 % BOL800 | 2,876,000 1 6,355,

. . . s £ t) ion. 104, 700 95,000 9,700
twenty years the capital invested in Pennsylvania in the Tncourseofconstruction.| 1900 7 zgg,’ 3)89 2800 | 46,900
manufacture of charcoal pig iron decreased to the extent 1880 ? 109,872 ' '

of $2,265,522. In Ohio the decrease was $2,600,166.
PART IV———MANF: 4.

1Includes rented property valued in 1900 at $324,500; in 1890 at $258,588,
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The number of active, idle, and building establish-
ments reported above was 60 less in 1900 than in 1890
and 152 less than in 1880. The number of active es-
tablishments in 1900 was only 2 greater than the num-
ber of idle establishments in the same year; in 1890 the
active exceeded the idle establishments by 50, and in
1880 by 20. The decrease in capital invested in active,
idle, and building establishments in 1900 compared
with 1890 was $9,402,492, or 47.2 per cent. There was
an increase in the capital invested in idle establishments
of $2,225,650 in 1900 compared with 1890. In 1880
the charecoal blast-furnace establishments were in op-
eration for an average of 6.45 months, in 1890 for an

MANUFACTURES.

average of 8.04 months, and in 1900 for an average
of 9 months. The 62 active and idle establishments
reported 66 completed charcoal furnaces in 1900. Of
these furnaces 33 were in operation for some time
during the year and 33 were idle.

MATERIALS USED.

Table 37 shows in detail the quantity and cost of
materials used in 1880, 1890, and 1900 in the manufac-
ture of charcoal pig iron. The weight of the iron ore,
fluxing materials, mill cinder, and scrap consumed is
reported in gross tons, while charcoal is reported in
hushels.

TasLe 87.—BLAST FURNACES, CHARCOAL: QUANTITY AND COST OF MATERIALS USED, 1880 TO 1900.

I
1900 ! 1890 1880
Tons.! Cost. Tons! Cost. Tons,! Cost,

) 2 S USSP SPOPEPR §3,250,684 [|...c.oveinnnnnn. §8,879,160 ||..ovaaeeernnannn #7, 3685, 081
DOmEStIC INON OT@. ..ot irienvins s craereceaaaeeeannecenreeaaaas 597, 147 1,060,282 [ 1,161,693 3,601, 301 836, 663 3,516,629
FOrelgn (0D OT€ oo et in e e eaaeeaenrnannnns 2) 2 i 8,109 , 236 3 §
Fluxing material .. 70, 44 65,208 | 136, 526 158,189 , 381 100, 569
Charcoal ... ... ....... 429,971, 512 1,744,802 || 467,672,156 4,523,320 453, 903, 228 3,678, 658
Mill cinder, scrap, ete - 949 , 224 625 2,417 18,979 69,218
Al other materials ... i iiinieiir it aiar i ean e aenaeni e aeaeann LETTE | 56,707 |loveecenannnnnn. O3]

1 Gross ton of 2,240 pounds, 2 None reported.

In 1900 compared with 1890, the charcoal furnaces
decreased their consumption of domestic and foreign
iron ore by 572,055 tons, and compared with 1880 by
238,906 tons; the consumption of fluxing material fell
off 66,080 tons compared with 1890, and 31,935 tons
compared with 1880; and the consumption of charcoal
38,400,644 bushels compared with 1890, and 24,631,716
bushels compared with 1880. No comparisons of the
cost of ore, charcoal, fluxing material, etc., can be
made in 1900 with the cost reported for these materials
for 1890 and 1880.

The average consumption. of domestic and foreign
iron ore and mill cinder and scrap per ton of charcoal

3 Not reported separately. 4 Bushels,

pig iron made amounted to 4,418 pounds in 1900 com-
pared with 4,415 pounds in 1890 and 4,822 pounds in
1880; of fluxing material to 520 pounds in 1900, com-
pared with 515 pounds in 1890 and 590 pounds in 1880;
and of charcoal to 96 bushels in 1900, compared witlx
114 bushels in 1890 and 189 bushels in 1880.

PRODUCTS.

Table 38 shows the quantity and value of all kinds of
charcoal pig iron for the census years 1880, 1890, and
1900. Direct castings are included for each of the
years. No spiegeleisen or ferromanganese was pro-
duced with charcoal as fuel in 1900.

Tams 38.—BLAST FURNACES, CHARCOAL: QUANTITY AND VALUE OF PRODUCTS, 1880 TO 1900.

DA‘TE OF CENSUS,
1900 1890 1880
Tens.! Value, Tons.! Value, Tons.! Value. )
TOMLe e e $5,844,515 \...oooenii| $1L,957,775 {eeeeennnnn.. $12, 575,&'1-]'1;.
GO Tk Chatt] g oy P STOBe oo el 5 R TR ‘3333#“':
AL OHher prodmety T oo - el bl S 12'“2?:3?&:}

1 Gross ton of 2,
The decrease in the production of all kinds of char-
coal pig iron in 1900 compared with 1890 was 289,925
tons, and compared with 1880 it was 85,110 tons.
The value of the charcoal iron produced in 1900 was
$6,618,971 less than the value of the production of
1890 and §7,150,005 less than the value of the produe- {

240 pournds,

tion of 1880. The decrease in the production of hot oy
warm blast charcoal pig iron in 1900 compared with
1890 was 269,095 tons, and compared with 1880 it wag
26,048 tons. The decrease in the value of this class of
pig iron was $6,181,297 in 1900 compared with 189¢
and $5,028,422 compared with 1880,
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The production of cold-blast charcoal pig iron in 1900
was 20,830 tons less than in 1890 and 59,067 tons less
than in 1880. The value of this class of pig iron de-
creased $437,674 in 1900 compared with 1890, and
$2,121,583 compared with 1880. Of the total pro-
duction of charcoal pig iron in 1900, 96 per cent was
hot or warm blast and 4 per cent was cold blast. In
1890 and 1880 the percentages were as follows: 1890,
hot or warm blast, 94.5 per cent;y cold blast, 5.5 per
cent; 1880, hot or warm blast, 81.7 per cent; cold blast,
18.8 per cent.

So far as can be learned the best monthly, weekly,
and daily record of production by a charcoal furnace is
held by Hinkle Furnace, at Ashland, Wis., owned and
operated by the Ashland Iron and Steel Company.
In December, 1894, this furnace produced all told
3,856 gross tons of pig iron. In making this iron the
average consumption of iron ore (Gogebic) per ton of
pig iron made was 3,924 pounds, of limestone 115
pounds, and of charcoal 78.33 hushels, the average
weight per bushel of the charcoal being 22 pounds.
The best week’s work of the furnace was in the seven
days ending with October 4, 1890, when 1,009 tons of
pig iron were made, also from Gogebic ore. The
average consumption of ore per ton of pig iron pro-
duced was 4,021 pounds, while the limestone consumed
amounted to 194 pounds, and the charcoal to 82 bushels.
The best day’s work by this furnace was on October 3,
1890, when it made 150 tons of pig iron from Gogebic
ore. The ore consumption amounted to 3,940 pounds
per ton of pig iron, the limestone to 161 pounds, and
the charcoal to 81.78 bushels.

Table 89 shows, by states, the number of completed
furnaces and the production, value, and average price
per ton of charcoal pig iron in 1880, 1890, and 1900.
Direct castings ave included. The amount received for
custom work and repairing and for miscellaneous prod-
ucts is, on the other hand, omitted.

TapLe 89.—BLAST FURNACES, CHARCOAL PIG IRON:
PRODUCTION, VALUE, AND AVERAGE PRICE PER
TON, BY STATES, 1880 TO 1900.

\ glumi ‘ '
or o .
Average
STATES, Year, ﬁ"f;h Gross tons.]  Value. price
by per ton.
ar-
i naees,
United States........ 1900 66 1308,567 | 195,338,739 $17. 59
1850 140 593, 402 11, 957,710 20.15
® 1880 251 2388,077 | 212,488,744 82,13
Alabama ..coocieiianraana. 1900 8 49, 603 841, 799 16.97
1890 1 97,812 | 1,025,087 19,78
1880 10 81,861 850,994 27.14
Connecticut........eoooo.. Lol e
1880 g 19,870 574,438 28,91
1880 8 18,767 644,911 38. 46
Maryland ... .ooieeiaon Eil 211 I AR DN i P
1800 7 12,902 338, 603 26, 86
1880 13 24, 610 929, 863 37,78

1Includes 10 tons of direct castings, valued at $121,

2Inecludes 800 tons of direct castings, valued at §14,988,

3Ineluded in ‘‘all other states,” Thed,229 tonsof direct castings, valued at
$146,236, shown in 1880, have been distributed, in tons of 2,240 pounds, between
mineral fuel and charcoal pig iron,
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Tapre 39.,—BLAST FURNACES, CHARCOAL PIG IRON:
PRODUCTION, VALUE, AND AVERAGE PRICE PER
TON, BY STATES, 1880 TO 1900—Continued.

Num-
2‘2‘;,?_f . Avernge
STATES. Year. léte a Gross tons, Value. price
p o per ton,
naces.
Michigan ....cooconennnenen 1900 13 141,377 §2, 827,153 $16.46
1890 26 203,417 3,082, 278 14, 68
1880 25 106, 774 3,123, 24H 29, 25
New York ..coeevuneerenn.n R O R P Y P
1890 9 14,240 332, 063 23,82
1880 15 19,177 802, 944 41.87
Ohio..oocil 1900 6 6,261 135, 360 21. 65
1590 11 20,112 445, 041 22,13
1880 33 47,848 1, 882, 369 29. 20
Pennsylvania.............. 1900 8 4,341 120, 383 27,73
1890 15 15,516 401, 448 25.87
1880 36 30, 600 1,179, 633 38.68
TONNESYEE o vevvnnaerennns I AR P SO PP,
1890 7 45, 847 668, 916 14,48
1880 16 , 781 187,176 32.38
U <31 f iggg 4 9,789 172,468 17.62
i8R0 |77 i 1,25 | 36,0007 28,80
Virginia ....ovovivunnna.. LR S0 S DR PR T ST
1890 18 7,068 169, 830 24,03
1880 24 8,473 261,575 30. 87
Wisconsin........ooeeeaene B e P el PR
1850 6 84,111 1,494,776 17.77
1880 11 45,303 1, 605, 087 85.43
All other states ®.......... 1900 27 042,208 1,741, 586 18. 89
1890 18 78,097 1,635, 231 22, 37
1850 59 51,338 1,484, 958 28.93

1Included in “all other states,” The 4,220 tons of direct casting's, valued at
$146,236, shown in 1880, have been distributed, in tons of 2,240 pounds, between
mineral fuel and charepal pig iron.

2 Includes one penal institution.

3Includes establishments distributed asfollows: 1900—Connecticut, 5; Geor-
gia, 8; Maryland, 2; Massachusetts, 8; Oregon, 1; Missourd, 1; New York, 2;
Tennessee, 8; Virginia, 5; Wisconsin, 1. 1880—Georgia, 3; Keniucky, 1; Maine,
1; Massachusetts, 4; Missouri, 8; North Carolina, 1; Oregon, 1; Washington, 1;
Texas, 3. 1880—Georgiu, §; Indiana, 1; Kentucky, 18; Maine, 1; Mussuchusetts,
6; Minnesota, 1; Missouri, 9; North Carolina, 7; Oregon, 1; Utah, 2; Vermont,
1; West Virginia, 5,

The average value per ton of all kinds of charcoal
pig iron in 1900 was $17.59, against an average value
of $20.15 in 1890 and of $32.13 in 1880. The hot or
warm blast pig iron averaged $17.88 per ton in 1900,
$20.06 per ton in 1890, and $81.78 per ton in 1880,
The cold-blast ivon averaged $22.95 per ton in 1900,
$21.72 in 1890, and $33.72 in 1880. .

The highest average price per ton in 1900 was re-
ported by Pennsylvania, namely, $27.73, compared
with $25.87 in 1800 and $35.68 in 1880. In 1900 Penn-
sylvania made only cold-blast charcoal pig iron, while
in 1890 and in 1880 it produced both cold and warm
blast iron. Connecticut, which ranked next to Penn-
sylvanin in 1900 in the average price of its pig ivon,
produced charcoal iron only in 1800, the average price
per ton realized being considerably less than that re-
ported for Pennsylvania. In 1890 the average price
for the state was considerably higher than the average
reported for any of the other charcoal pig-ivon produc-
ing states, In 1880 New York reported the highest
average, the manufacturers in that state having received
"$41.87 per ton for the charcoal iron made in that year,

The lowest average price reported per ton in 1900
was §16.46 by Michigan, compared with $14.48 in 1890
by Tennessee and $27.14 in 1880 by Alabama.
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THE MANUFACTURE OF MIXED CHARCOAL AND COEKE
PIG IRON.

During the census year 1900 there were 4 establish-
ments in the United States, all located in the state of
Tennessee, which made a specialty of the production of
pig iron with a mixture of coke and charcoal as fuel.
In addition 1 charcoal furnace in Ohio and 1 coke fur-
nace in Georgia also made small quantities of pig iron
with this fuel. The quantity and value of theiron pro-
duced by these two states with mixed charcoal and
coke, a certain portion of the capital invested, of the
salaries paid to officials and clerks, of the amount
paid to wage-earners, of the cost of materials, and of
the miscellaneous expenses have heen added to the
figures reported hy Tennessee, and are included in the
tables which follow. The 2 establishments in Ohio and
Georgia, however, do not appear in the 4 establish-
ments reported below, each having been included in its
proper industrial branch. As in the census for 1880
and 1890, no pig iron made with mixed charcoal and
coke was reported, no comparison with these years is
possible.

Table 40 shows the leading statistics of the manufac-
ture of mixed charcoal and coke iron in 1900,

TasrLe 40.—BLAST FUI{NACES,VMIXED CHARCOAL AND
COKE: SUMMARY, 1900}

Number of estuhlishments .. ... .oieeiiiiiiiiiiiiis i eencnaanan Cong
Capital .- $1,367,162
-Balaried officials, elerks, ete., number e 30
Salarles...oooiememnaoi. eeenaanenas . £30, 830
Wage-earners, RVEIage NUMDET . ..ot ee e e eevanersvarnansaarnsnnnn 310
B 5 R T P §88, 272
Men, 16 years and over.. . 306
WHECS e e ... 887,700
Children, under 16 years . 4

B S+ vt e e e ectiaet e re it taracaeraa e areaaaannaennernenennnnen §572
Miscellnnenus expenses.............. .. €21, 146
Cost of materials used.. .. wess  §579,544
Value of products ... ... £801,753
Tons of PIEITON3 .. ittt ittt aeaanan 52,002

1This summary ineludes only active establishments, The figures include
statistics relating to small quantities of mixed charcoal and eoke pig iron
reported in 1900 by 1 coke estnblishment in Georgia and 1 charcoal establish-
ment in Ohio.

2Ineludus establishments in Tennessee only.

3 Gross ton of 2,240 pounds,

The manufacture of pig iron with this class of fuel is
not likely to grow in the near future. It was more or
less of an experiment. Since the close of the census
year nearly all the establishments enumerated above
have discontinued ifs usé and are now using coke alone.

CAPITALL.

Table 41 shows the capital invested in 1900 by estab-
lishments which manufactured pig iron with mixed
charcoal and coke as fuel.

MANUFACTURES.

TasLe 41..—BLAST FURNACES, MIXED CHARCOAL AND
COKE: DISTRIBUTION OF CAPITAL, 1900.

Capital:
527 RO

Buildings
Machinery, tools, and implement
Cash and sundries. ..o... v iiiiie oo i

1 Includes 4 establishments in Tennessee and a part of the capital for 1 coke
establishment in Georgin, and 1 charcoal establishment in Ohio, each of which
reported small quantities of mixed charcoal and eoke pig iron in 1900.

There were no idle establishments in 1900 which re-
ported stacks equipped for the manufacture of mixed
charcoal and coke pig iron. Neither were any furnaces
in course of construction for the use of this fuel, The
4 establishments reported above, all in Tennessee, had,
all told, 5 stacks, 4 of which were in operation during
the census year and 1 idle. In 1900 these furnaces
were in operation for an average of 9.75 months.

MATERIALS USED.

Table 42 shows in detail the quantity and cost of the
materials used in 1900 in the manufacture of pig iron
with mixed charcoal and coke,

Tanir 42.—BLAST FURNACES, MIXED CHARCOAL AND
COKE: QUANTITY AND COST OF MATERIALS USED, 1900.

Tons,! Cost,
s ) TN RO €679, 44
DOmESHE ITON OTC cnnnviiii it iree e iveansnnnaeeens 144, B2H
Fluxing material .. 23, 864
Charcoal ........... 103, 804
10) (- 201,951
All other materials. .o, e oo vii i e e reeaeens 107,690

1Gross ton of 2,240 pounds. 2Bushels.

The average consumption of domestic iron ore in 1900
in producing a ton of mixed charcoal and coke pig iron
was 4,519 pounds; of fluxing material, 1,400 pounds;
of charcoal, 41 bushels; and of coke, 2,456 pounds. In
some of the furnaces a mixture of one-half coke and
one-half charcoal was used; at others, however, tho
mixture was one-fourth coke and three-fourths charconl,
Much of the iron made was high in silicon and phos-
phoras and low in sulphur, and was especially suitable
for foundry purposes.

PRODUCTS.

Table 43 shows the quantity and value of mixed chax-
coal and coke pig iron produced in the census year 1900
in Tennessee, Georgia, and Ohio. Of the three states
named, Tennessee alone manufactured it as a regular
product, the establishments in Georgia and Ohio (one
in each state) having in addition made bituminous or
charcoal pig iron during the census year.
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TasLe 43,—BLAST FURNACES, MIXED CHARCOAL AND
COKE: QUANTITY AND VALUE OF PRODUCTS, 1900.

Tons! | Value,
B O DR PP $801, 753
Hot or warm blast charconl and coke pig iron. .. oeeeeeenes £ 2| !
All other produetS. . eeeenecnernaen, ! E’ 1 .................... 52’992 79§:g%g

1Gross ton of 2,240 pounds,

Table 44 shows the production, value, and average
price per ton of mixed charcoal and coke pig iron in
1900; also the number of completed furnaces which
used this fuel in the year named. No direct castings
were made; neither was spiegeleisen or ferromanganese
produced. The value of the miscellaneous products
turned out in 1900 amounted to $2,888, which is not
included in the table. Mixed charcoal and coke pig
iron was not reported in the census for 1890 or 1880.

b3

TapLk 44.—BLAST FURNACES, MIXED CHARCOAL AND
COKE PIG IRON: PRODUCTION, VALUE, AN AVERAGE
PRICE PER TON, BY STATES, 1900.

Number
y Average
STATES. of com- | GrOSS | yaiye, price

pleted tonsg, or ton

furnaces. p ‘
United SAtes «vveeerveecrcannass 51 52,002 | 8798, 865 15.08
P OTITICHSEC - e e e e mnmssanennnramnennns 5 51,552 | 770,616 14,95
Ohio and Georsin . cvrvrrereraamcmaeinemanaaes 13,440 | 128,249 190.62

__lIncludes 800 tons, valued at £18,000, produced by a charcoal furnace in
Ohio, and 640 tons, valued at $10,249, produced by a coke fnrnace in Georgia.

The average value per ton of the mixed charcoal and
coke pig iron produced in Tennessee in 1900 was $14.95
per ton; in Ohio it was $22.50 per ton; and in Georgia
it was $16.01 per ton. For the three states named it
was $15.08 per ton.

Parr III—THE MANUFACTURE OF STEEL INGOTS AND STEEL CASTINGS AND
OF ROLLED IRON AND STEEL.

ROLLING MILLS AND STEEL WORKS.

In the census reports for 1890.and 1880 the statistics
of the production of rolled iron and rolled steel were
separately reported. In the census of 1900, however,
it was not found possible to continue this separation.
The production of all kinds of steel ingots and direct

steel castings was, however, ascertained for the period
last named, and complete details for this branch of the
steel industry will be found in tables printed on subse-
quent pages.

Table 45 shows the leading statistics for rolling mills
and steel works for 1900, 1890, 1880, and 1870,

TanLe 48.—ROLLING MILLS AND STEEL WORKS, 1870 TO 1800, WITH PER CENT OT INCREASE FOR EACH DECADE.'

' DATE OF CEXSUS. PER CENT OF INCREASE.
1830 1880 187
1900 1890 18802 18702 to to to
1900, 1890, 1880.

Number of estahlishments. .ouuesrnaarereenocansiraisnreerortsssnnanamaens 438 395 368 340
CRPIEAY. eerrannrvecanacssrmnmasanossasaesoennnnnn | 8%441,'795,983 | 28278, 669, 831 $116, 458, 390 $61,120,015
Salaried officials, clerks, ete,, numbe 7,442 43,9 5 [¢]
QAL aeerrenrnrnnnmane s raenann $9, 421, 808 484, 833, 240 5 (o
WagQ-CArNErs, average numper ... 183,023 137,295 96,164 s
TOL) WALZES. cr v vvnrmvaneeassencnnn §102, 238, 092 $74,460,433 $41, 880, 687 $26, 843, 767

Men, 16 yenrs and over . 180, 14 185,184 89, 645 45, 256

WOEES vvveneraenrorann $101,579,174 #74,041, 279 (%) (G

Women, 16 years and ov 1,065 58 33 2B

woges....... o $265, 5306 $17,106 Q)] Q) H2,

Children, und 1,8 2,103 6,186 . 1,817 .

wages ... .. $308, 982 2402, 048 ®) (%) . -
Miscellaneous expenses . 24, 795, 603 $11, 817, 693 ) (1 . .
Cost of matevials used ... #3490, 568, 117 $216, 269, 022 $180, 104,403 884,842, (49 80.6 66,2 54,3
Value of producis........ R L §506, 689,284 $381, 860, 872 §203, 274, 042 $129, 921,144 79.8 63.3 56.6
Tons of products8...... O L P LT TT T L L L] 15,040,129 7,888, 244 3,016,038 1,981,773 | 103.6 ] 142.6 128,7

1This summary ineludes only active establishments for 1880, 1890, and 1900; such establishments were not reported separately in 1870,

28ee remarks in regard to the depreciated currency of 1870,
sIneludes rented property valued in 1900 at $11,835,940; in 189C at $3,212,000.

tInecludes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this summary.,

6 Not reported separately.

S Decrense,

7Not reported.

8Grosy ton of 2,240 pounds. .

The gain over the two preceding consus periods in the
number of active cstablishments which were equipped
for the manufacture of steel or of rolled iron and steel
was 43 in 1900 compared with 1890 and 80 compared
with 1880. In 1870 active and idle establishments were
not separately reported.

Tn 1900 a little less than three-fourths of the
aggregate capital invested in active iron and steel

(See Table 72.)

establishments was reported by plants engaged in the
manufacture of steel and rolled iron and steel, com-
pared with a little over two-thirds similarly invested in
1890. The increase in capital in establishments engaged
in the manufacture of steel ingots and castings and of
rolled iron and steel in the ten years amounted to
$163,236,152, or 58.6 per cent; in wage-earners to
45,798, or 83.3 per cent; in wages to $27,778,259, or
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37.3 per cent; in miscellaneous expenses to $12,978,070,
or 109.8 per cent; in the cost of materials used to
$174,299,095, or 80.6 per cent; in the value of products
to $264,828,412, or 79.8 per cent; and in tonnage to
7,651,885, or 108.6 per cent.

Comparing 1900 with 1880 and 1870, it is shown in
Table 45 that the invested capital increased in 1900,
compared with 1880, to the amount of 325,337,593, or
279.4 per cent, and compared with 1870 to $380,675,968,
or 622.8 per cent. In the average number of wage-
earners employed the increase in 1900 over 1880 was
86,859, or 90.3 per cent, and over 1870 it was 135,924,
or 988.6 per cent. The wages paid were $60,358,005
greater in 1900 than in 1880 (percentage of increase,

MANUFACTURES.

increased in 1900 over 1880 to the amount of
$260,463,694, or 200.2 per cent, and over 1870 to
$306,225,468, or 363.1 per cent. The value of the
products in 1900 was $398,415,242 (193.5 per cent)
greater than in 1880 and $466,768,140 (359.8 per cent)
greater than in 1870. The increased output in 1900
over 1880 was 11,994,091 tons, or 393.8 per cent, and
over 1870 it was 13,708,356 tons, or 1,029.3 per cent.
Table 46 shows the number of establishments which
produced steel ingots or castings and hot-rolled iron
and steel in 1900, 1890, and 1880, by states, and the
capital invested, number of salaried officials, salaries
paid these officials, number of wage-earners, amount
paid in wages, miscellaneous expenses, cost of materi-

144.1), and $75,394,925 greater than in 1870 (percentage
of increase, 280.9). The cost of the materials used

als, and value of products. Active establishments only
are included.

Tasre 46.—ROLLING MILLS AND STEEL WORKS: BY STATES, 1880 TO 1900.!

SALARIED OFFICIALS,
IJ‘}‘E} GLERKS, BTG, WAGE-EARNERS, —
e - "
STATES. Year. | estab- | Caplial. neous  (Cost.of mate ]Yrﬂggsc‘t)g
lish- Average expenses, ‘
ments, Number,| Salarics. number., Total wages.

TUnited States. .c.covoeoncvrnerereinnn 1900 438 28441, 795,983 7,442 1 £9,421,868 {| 183,023 | $102,238,692 || $24,795,663 | $390,568,117 | $596, 689,284

1890 395 | 2278, 559,831 33,242 84,833,240 || 137,205 74,460, 433 11,817,593 | 216,269,022 331, 860, 872

1880 358 | 116,458,390 (*) 1) 96,164 41, 880, 687 (%) 130,104,493 203,274, 042

AlBDAIMA «eimeen i iieaaciccaiavnansaans 1900 [ 4,401,295 34 65,548 2,204 1,072,384 107,737 2,451,824 8,904,714

1890 7 2,208, 7497 43 56,648 1,696 681, 660 157,463 931,460 2,228,536

1880 1 50, [ P 60 18,000 [f.eeveeaenennnn 23,400 47, 500

CANFOIMER «eveeenvennmsceeoserneneemaensn 1800 8| 1,499,162 18 22,950 555 227,184 18,944 506, 834 900, 854

1890 4 4,656,611 38 56, 549 1,114 693, 300 208, 088 1,938,333 3,097,156

1880 1 1,000,000 [leuenenrnrefenrennnannnns 319 177,722 || ceeeeaiann 535, 500 780, 000

Connecticut .. ovrieiiinnianariniaeenns 900 7 4,792,902 2 107,776 1,785 939, 243 188,313 2,198, 682 4,066, 830

1890 8 1,249,429 29 39,537 311,771 56, 627 011, 335 1,463,180

1830 11 1,385,000 lloeeeeiniidinenninnnnnnnns b46 265,210 | ..., 869,758 1,858,787

DelAWATE. o ceivcrresnnnaccssasssonsnnnannn 1500 6 4,207,079 81 132,677 1,490 705, 866 140, 054 1,635, 762 3,169, 641

L 1890 7 2,558, 865 83 78,061 1,637 765, 158 43,201 1,549,539 2, 608,670
. 4 1880 8 1,341,469 [[oeeninieiniiiiiiaaaas 867 344,476 1|, et 1,214,050 2,847,177
EAERD L)L PN 1600 22 32,072,526 b70 631,567 13,632 7,464,442 2,516,516 30, 021, 296 45,149,498
1890 19 24,834,645 168 246,193 7,265 4,324, 853 577,876 21, 651, 521 28,872, 741

1850 13 4,848,620 jl..ieinii]iiiiiieaaont 4,755 2,823,664 || .......... 13, 214, 536 18,153, 439

B LT 7T R 1900 271 14,994,210 205 266, 764 7,579 4,243,831 376,844 | 12,438,754 19, 338,481

1890 13 3,888,254 63 95,013 2,581 1,120,779 169,435 2, 889, 616 4,505, 636

1880 9 1,828,000 floesuvneecs]eoaecinnsnnans 1,740 810,081 |[cevmmnnninnas 2,957,467 4,090, 868

KEOTUCKY enemmneeaneeenarnemememeeneenns 1900 6 3,134,287 73 91, 669 1,766 949, 047 120,818 3,116,331 5, 004, 572

1890 5 1,484,456 2 46, 651 1,173 582, 007 65, 990 1,241,536 2,069, 840

1880 9 2,812,000 [loesovinnioeemannaaannan 2,205 914,412 ... o........ 2,422,389 3,841,377

Marsland coieiiiciiiioieriecnricnseannan 1900 5 2,047,814 40 58,499 1,419 708, 445 361,622 4, 260, 326 5,540,179

1890 4 1,071,352 16 16,828 657 194, 181 20,747 766, 849 1,062,204

1880 5 2,145,000 1..eeneniidoeiiiiianat, 1,258 646,974 [}eeeenenencnnnn 1,820,042 2, 550, 051

MagmachusettS .o iiirieciinisesnnenanans. 1900 7 18, 608, 604 93 165,217 6,089 3,401,995 989,570 7,490,732 13,412,376

1890 14 8,344,394 122 175,664 5,168 2,454, 085 169,937 6,786, 610 10,981, 649

- 1880 21 5,526,408 |1e0.venacssfovnnnnenannns 6,115 2,800,975 {|-eeererannan.. 6,486,372 9,973,911

MICBIBA e n e vciieeresiieaecaanaaaaaa .l 1000 3 1,904,337 28 30, 625 1,459 725,061 146,780 2, 365, 289 8,674,908
: 1890 4 1,437,540 25 44,444 752 435, 839 98, 096 1,200, 758 1,847, 566
1 1880 2 671,000 [f-eeeeeii]omcceenaaaes 925 360,727 [|eeeeennsrancan 1,188,196 1,446, 551
B E 713145 & RPN 1900 5 2,195,309 B2 81,566 1,604 881,917 72,378 1,605,392 8,200,230
- 1890 4 1,612,443 18 28,039 642 308, 596 102,786 831, 566 1,520,569
; 1880 5 8,020,000 fjeeeeeeciiferaniaaaeas 1,789 447,464 |[aeennnennann.. 1,412,934 2,185,618
: NeW JOIBBY . ore ciecrcmrrrareaanaeann 1000 16 17,861,970 282 452,357 7,699 3,600,728 1,036, 365 14,322,831 21,835, 484
- 1890 19 8,525,996 129 212,812 4,498 2,301,592 04, 967 b, 326,401 8,766,431
3 1880 18 5,005,650 {[eenoaieceeaaaianaas 3,495 1,412,622 {|.occeneann.... 3,914,970 8,704, 054
: BRL=R A £ 1900 20 9,243,471 191 203, 867 4,344 2,410,273 211, 984 4,003, 932 8,697,995
: 1890 19 9,321,793 127 199, 862 5,201 2,672,451 486, 805 8,932,461 10,810,088
. 1880 24 8,702,000 [[venreueractevamomannnnnns 7,487 2,725,191 [l.ooeiiiialis 8,264,186 13,924, 622

L6131 T N 1500 64 6§. 181,422 945 1,250,230 27,638 16,443,825 3,134, 600 67,785, 834 98, 568, 619

1890 85 25, 89@, 390 453 663, 638 19,489 11,405, 904 1,552,735 28, 854, 636 45, 406, GO

1880 41 9,805,020 {lueaseniiiaanennnnnnns 11,1327 5,539,913 1 ... ..., 14, 848,295 21,880,167

1This summary includes only active establishments,

2Ineludes rented property valued in 1900 at $11,835,940; in 1880 at 3,212,000,
$Includes proprietors and firm members, with their salaries; number only reported in 1900, and not included above. (See Table 72.)
4 Not reported separately.

BEXNot reported,
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) TaBLt 4.6.—ROLLING MILLS AND STEEL WORKS: BY STATES, 1880 TO 1900'—Continued.
}I;Ium; SA"AGI}J%{’K&FQF(’;“S' WAGE-EARNERS. —
er o iseella- |
BTATES, Year. elsitsga- Capital. l’;)ee(;;.:é ) Cgf&g’u’;gge Bfr%%llfc?g_
gh- x| )
ments, Number.| Salaries. I‘}gg{gﬁﬁ Total wages.

Pennsylvania .....ccevviirniiieciaaniaien. 1900 209 | $247,001,768 4,450 5, 390, 828 04,664 | $63,817,488 $14, 573,603 | $218,860,649 | $332,5%8,174
1860 186 | 166,691, 801 1,738 2, 564, H84: 76,609 42, 358, 589 7,072,834 | 122,530, 544 188,714,190

1880 158 60,489,929 |1 .o 43,832 20,099,576 {|.eerercnaacnn 61, 564, 160 98, 446, 709

TeNNEEEeE v rennn e ciioerssnnacoranaaanns 1900 3 129,570 15 14,986 216 100,375 12,158 235, 573 387,409
1890 4 927,549 21 30,830 460 218, 699 91,295 492, 789 881,404

1880 5 1,401,000 {|ececemiaen]ienncnenennns 1,860 376,786 [l-ecvrenrnennn 869, 965 - 1,868,400

VILBIMIR «evreeeeieaneneereresaenareneanas 1900 4 1,913,944 34 61,905 1,508 452, 020 87,916 1,124, 366 1, 836, 670
1890 i} 2,174,787 40 65,701 1,742 639,347 100,471 1, 584, 286 2,400, 608

1880 5 838,000 [|-cceeenfoanen e ,184 852,089 [[-cecvecarrnnns 1,199,698 . 1,086,416

WSk VETEITIR <o eeeeeeeeeeeemeeeeanens 1900 8| 7,122,357 8L 108,420 | 3,97 | 2,006,289 166,378 |  8720,280 | 18,304,811
1880 8 5,012,842 63 86, 687 8,346 1, 652, 589 88,289 6,402,189 8,647, 360

1880 81 28900108 ||ueeeee e 5208 | T80T 688 (|eeeeeemonrmnnn 2306014 |  4,422!036

R A5:1eTs) 1110 NP "%ggg 7 4,026, 664 65 73,624 1,370 909,117 252,008 38,894,932 6, 004, 989
1880 | i F00,000 || -o L. oI 18007 AL TN 1,700,274’ 8, 544, 656

All other states®. .. .oeeeoiiiiiincinnncas 1900 10 b, 858, 092 113 147,488 2,022 1,024, 660 271,001 3, 929, 508 6,122, 744
1890 9| 6065887 64 125,499 || 20743 | 1356280 2490001 | 4, 146,595 6, 596, 601

1880 1| 20802208 |l ernieran e 2,687 816,120 |l...... terennn 3242, 297 4, 486, 008

1Thig snmmary includes only

ctive establishments.
2Included in “all otherstates.”’

3Includes establishments djstributed as follows: 1900—Colorado, 2; Kansas, 1; Maine, 1; Minnesots, 2; Oregon, 1: Rhode Island, 1; Washington, 1; Wyoming, 1,

1890—Colorado, 1; Georgia, 1; Iows, 1; Maine, 1: Minnesoia, 1, New Hampshire,

1; Rhode Island, 1; Wiseonsin, 1; Wyoming, 1. 1880—Colorado, 1; District of

Columbia, 1; Georgia, 1; Kansag, 2; Maine, 2; Nebragka, 1; New Hampshire, 2; Rhode Island, 1; Vermont, 1; Wyoming, 1.

There were 27 states which produced steel ingots or
castings or rolled iron or steel in 1900, compared
with 27 states and territories in 1890, and 29 in 1880.
In the year last nmamed, Nebraska, Vermont, and the
District of Columbia appeared among the producing
states, but in 1890 all three had ceased to manufacture
steel or roll iron or steel. In the decade from 1890 to
1900 New Hampshire, Georgia, and Iowa also gave up
the manufacture of these products, although since the
close of the census year the manufacture of rolled iron
and steel has been revived in Greorgia, this state having
two completed rolling mills in January, 1902. Oregon
and Washington appear as new producers in 19005 the
former state having turned out its first rolled products
in September, 1892, and the latter in May, 1895, Min-
nesota, which did not report rolled products in 1880,
produced its first rolled material in October, 1889, its
production, therefore, being included in the census
compilations for 1890.

Penngylvania ranked first in the value of its cast steel
and rolled iron and steel products during the three
periods covered by the table, the value of its output in
190C amounting to 55.7 per cent of the total value
reported for the whole country, compared with 56.9
per cent in 1890 and 48.4 per cent in 1880, In 1900 its
products exceeded in value by $68,487,064 the com-
bhined value of all other iron and steel manufacturing
states, as compared with a similar excess in 1890 of
$45,567,508. In1880, however, the value of the products
of all other iron and steel manufacturing states exceeded
the value reported by Pennsylvania by $6,382,624.
While many of the rolling mills and steel works of this
state are located east of the Allegheny Mountains, some
being equipped with the latest improved machinery
and appliances and employing thousands of workmen,

the majority of its large and modern establishments are
to be found west of the mountains named, and especially
in Allegheny county, which in 1900 reported 60 estab-
lishments for the manufacture of steel ingots or cast-
ings or rolled iron or steel. These establishments gave
employment to 41,586 wage-earners, whose earnings
amounted to $25,082,973, and they turned out finished
iron and steel products to the value of $182,696,424, or
within$2,195,658 of the combined production of the four
leading states outside of Pennsylvania, namely, Ohio,
Hlinois, New Jersey, and Indiana.

As shown by the details given in the table, Pennsyl-
vania reported in 1900 considerably over one-half of
the total capital invested by the whole country in the
manufacture of steel and of rolled iron and steel;
employed over one-halt of the total number of wage-
earners; paid these wage-earners more than one-half of
the total wages reported; paid for materials used con-
siderably over one-half the total cost reported, and, as
already stated, manufactured iron and steel products
greatly in excess of the value reported by all the other
iron and steel manufacturing states in the Union.
While, as has been shown heretofore, this state is far
in the lead of all other states as a producer of pig iron,
its preeminence as a manufacturer of steel and of rolled
iron and steel is even more pronounced. The growth
of this branch of its iron and steel industry during the
decade from 1890 to 1900 can he better appreciated,
perhaps, by calling attention to the fact that the value
of its steel and rolled iron and steel products in 1900
exceeded by $727,302 the total value veported for the
whole country (including Pennsylvania) in 1890, the
figures being as follows: Total value of products
reported in 1890 by all rolling mills and steel works,
$3381,860.872; value of similar products reported by
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Pennsylvania only in 1900, $882,588,174; excess of
value reported by Pennsylvania in 1900 over the value
reported for the whole country (including Pennsylvania)
in 1890, $727,302.

Ohio ranked second in 1900 in the value of its cast

steel and rolled iron and steel products, its increase in .

that year amounting to $58,162,059, or 117.1 per cent,
over 1890, and to $76,688,452, or 350.5 per cent, over
1880. Illinois ranked third, having increased the value
of its products in 1900 over 1890 by $16,276,757, or 56.4
per cent, und over 1880 by $26,996,059, or 148.7 per cent.
New Jersey ranked fourth, the increased value of its
products in 1900 over 1890 amounting to $13,079,058,
or149.4 per cent, and over 1880 to §15,181,430, or 225.7
per cent. Indiana ranked fifth, the value of its products
having increased in 1900 over 1890 by $14,832,945, or
829.2 per cent, and over 1880 by $15,247,613, or 872.7
per cent. Massachusetts was sixth in rank, West Vir-
ginia seventh, New York eighth, Wisconsin ninth, and
Maryland tenth, the value of the products in the state
last named amounting in 1900 to $5,540,179. 'With the
single exception of Kentucky, no other state for which
details are given in the table produced in 1900 over
$5,000,000 worth of steel castings or hgt rolled iron
or steel products,

CAPITAL.

Table 47 shows in detail the capital invested in active,
idle, and building rolling mill and steel works estab-
lishments for 1880, 1890, and 1900,

Tasre 47.—ROLLING MILLS AND STEEL WORKS : DISTRI-
BUTION OF CAPITAL IN ACTIVE AND IDLE ESTAB-
LISHMENTS AND THOSE IN COURSE OF CONSTRUCTION,
1880 TO 1900.

CAPITAL,
Num-
Y hetr ?)f } Build
CLASSES, ear. | estab- {| Buildings,
ligh- Potel machinery, (2200, S“Sh'
ments, e tools, an Wk
Implements, sundries.
Total.conerenunnn 1900 505 {118460,166,762 | $218, 072,234 237,094, 518
1880 440 |1 185,796,684 || 134,143,477 | 151, 653,207
1880 897 || 121,424,745 i 71,702,506 | 49,722,149
AcCHVe coevinirniinnnan 1900 438 || 441,795,983 1| 208,249,924 | 233,546, 050
1890 895 Il 278,559,831 1 198,623,160 | 149,986, 671
1880 358 || 116,458,390 {| 69,083,147 | 47,425,243
1
Idle.es i 19.00 38 8,180,487 | 5,775,507 2,354, 980
1890 8 6,711,693 | 4,366, 017 1,345, 676
1880 33 4,064, 855 2,534,449 1,529, 906
In course of construc-

f212) ¢ 1900 29 5,240, 282 4, 046, 503 1,193,479
]SQO 11 1,525,160 1,164,300 370, 860
1880 6 902, 000 135, 000 767, 000

HIncludes rented property valued in 1900 at $11,916,835; in 1890 at §2,280,000.

The increase in the aggregate capital invested in ac-
tive, idle, and building establishments in 1900 over 1890
was $169,370,068, or 59.8 per cent; as compared with
1880 the increase was §338,742,007, or 274.9 per cent.
Of the aggregate capital reported in 1900, 97.1 per
cent was invested in active establishments, 1.8 per cent
in idle establishments, and 1.1 per cent in building

establishments, compared with similar investments in
1890 of 97.5 per cent in active establishments, 2 per
cent in idle establishments, and 0.5 per cent in building
establishments, and in 1880 of 95.9 per cent in active
establishments, 8.4 per centin idle establishments, and
0.7 per cent in building establishments.

Of the aggregate capital reported for 1900, 47.9 per
cent was invested in buildings, machinery, tools, and
implements, and 52.1 per cent in land, cash, and sun-
dries, compared with 46.9 per cent in the former and
53.1 per cent in the latter in 1890, and 59.1 per cent in
the former and 40.9 per cent in the latter in 1880, It
will be observed that the increase in capital invested in
buildings, machinery, tools, and implements in 1800
over 1890 amounted to $83,928,757, and over 1880 to
$146,369,688, while the increase in land, cash, and
sundries in 1900 over 1890 amounted to $85,441,311,
and over 1880 to $187,372,369.

The idle establishments in 1900, 38 in all, an increase
of 4 compared with 1890 and 3 compared with 1880,
were located in the following states: Maine, 1; New
York, 3; New Jersey, 3; Pennsylvania, 15; Maryland, 13
Virginia, 2; West Virginia, 1; Kentucky, 1; Tennes-
sce, 13 Alabama, 8; Indiana, 2; Illinois, 1; Minnesota, 2;
Wisconsin, 1; and California, 1. The capital invested
in idle plants in 1900 shows an increase of $2,418,794:
compared with 1890 and $4,066,132 compared with
1880,

The establishments in course of construction in 1900,
29 in all, an increase of 18 compared with 1890 and
of 28 compared with 1880, were located as follows:
Massachusetts, 1; New York, 1; Pennsylvania, 9;
West Virginia, 1; Kentucky, 1; Alabama, 2; Georgia,
1; Ohio, 6; Indiana, 2; Illinois, 3; and Missouri, 2.
The capital inve:ted in building plants in 1900 was
greatly in excess of the amount reported at either
of the two previous census periods, exceeding by
$3,715,122 the investment of 1890 and by $4,888,282
the investment of 1880, :

In 1900 there were 5U5 active, idle, and building
rolling-mill and steel-works establishments, of which
438 were active, 38 were idle, and 29 were in course of
construction. Of the total completed establishments,
42 were equipped for the manufacture of Bessemer
steel, 96 were equipped for the manufacture of open-
hearth steel, 40 were equipped for the manufacture of
crucible steel, and 11 were equipped for the manufac-
ture of steel by miscellaneous processes. The DBesse-
mer establishments contained 91 converters, the open-
hearth establishments 331 furnaces (152 acid and 179
basic), and the crucible establishments 2,619 pots that
could be nsed at a heat. Of the total number of com- -
pleted rolling-mill and steel-works establishments 425
were equipped for the manufacture of hot-rolled iron
and steel products, while 51 were not so equipped. Of
the 29 establishments in course of construction 18 were
being equipped for the manufacture of hot-rolled iron
and steel and 11 for the manufacture of steel castings.
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In 1890 the number of active, idle,and building roll-
ing mill and steel works establishments amounted to
440, of which 299 produced rolled iron or steel, but not
steel ingots or castings; 180 were equipped for the pro-
duction of Bessemer, open-hearth, crucible, or miscel-
laneous steel; and 11 unclassified establishments were
in course of construction., Of the 130 steel establish-
ments 51 were equipped to manufacture Bessemer steel
(including 6 Clapp-Grifiths and 5 Robert-Bessemer
establishments), 58 to manufacture open-hearth steel,
44 to manufacture crucible steel, and 7 to manufactuve
blister and other kinds of steel.

Of the total steel-producing establishments, 16 con-
trolled or operated both Bessemer converters and
open-hearth furnaces, 1 controlled a Bessemer and a
gpecial steel plant, 10 controlled or operated hoth
open-hearth and crucible furnaces, and 8 controlled or
operated both crucible and blister-steel furnaces. Of
the 429 completed establishments reported, 406 were
equipped with hot trains of rolls and 23 were not
so equipped, the latter establishments making a spe-
cialty of the production of steel castings or steel in
forms suitable for manipulation under hammers.

The 130 steel-producing establishments reported in

1890 contained 80 standard Bessemer converters, 9
Clapp-Grifliths converters, 8 Robert-Bessemer con-
verters, 129 open-hearth steel furnaces, and 2,606
crucible pots that could be used at a heat.

In 1880 there were 897 active, idle, and building roll-
ing mills and steel works establishments in the United
States. Of this number 36 were equipped with Bes-
semer converters or open-hearth steel furnaces and 37
with crucible furnaces or with furnaces for the produec-
tion of steel by miscellaneous processes. The Bessemer
establishments had 24 converters, the open-hearth estah-
lishments 37 steel-melting furnaces, and the crucible
steel establishments 2,691 pots that could be used at a
heat. Similar details for 1870 are not available.

MATERIJALS USED.

Table 48 shows the quantity and cost of the principal
materials used by rolling mills and steel works in 1900,
1890, and 1880, and the percentage of increase or de-
crease, both for tonnage and value, for 1900 and 1890,
The charcoal consumed is reported in bushels and the
oil used as fuel in barrels; all other quantities are re-

ported in gross tons of 2,240 pounds.

TasLe 48,—ROLLING MILLS AND STEEL WORKS: QUANTITY AND COST OF MATERIALS USED, 1880 TO 1900, WITH
PER CENT OF INCREASE FOR EACH DECADE.

DATE OF CENRUS. PER CENT OF INCREASE,
1900 1890 1880 1890 to 1900, 1880 to 18090,
! Tons,! Cost., ‘Tons,! Cost, Tons,! Cost. Tons, | Cost. j| Tons, | Cost,
............ $390, 568,117 {l..cceen.....] 216,260,022 ..o L. ] $280,104,498 ). __....i| 806 [|eeeoee. 66,2
840,028 1, 826, 895 519,199 3,865,139 838, 405 2,779,87M || 284.6| 260.5 §5.7 20,7
10,410,281 | 151,042,848 || 5,846,906 | 105,846,861 || 2,361,804 61, 868, 776 78,0 48.4 || 147.6 70.8
01d iron or steel rails, and other serap ironand stecl.| 4,118,287 66,670,855 || 1,726,162 36,101,088 || 1,198,842 87,602,774 || 188.3 8.7 44.0 24,2
Purchased hammered iron-ore blooms, pig or serap .
~ blooms, and imported Swedish hillets and bars... 32,720 1,150,575 49, 867 2,329,138 92,261 5,008,145 || 234.4 | 250.6 246, 0 261,11
Purchased muck or serap bar...... o ii..eieeioe. 161,329 4,585,930 209, 534 6,262, 694 47,995 2,869,644 || 223.0| 227.5 || B836.6 163.9
Purchasged iron or steel ingots, blooms, billets, tin-
plate hars, sheet bars or slabs—except imported
Swedish billetsand bars....ooooooiiiiiiieiann.. 3, (82,407 92,123,412 874,518 28,753, 506 68, 852 4,839,057
Purchased wirerods....... . 136,725 B, 419, 617 4 4 (%) a
Anthracite conl and culm . . 944,018 1,220, 694 858,071 1,487,718 631,229 1,875,062
Bituminous coal and slack..........ooooi.... .| 10,944, 046 14, 679, 804 4,617,066 9, 663, 208 4,112,222 10, 510, 265
COKE e it e - 827, 246 2, 014, 890 860, 938 1,811,588 127,328 582, 901
Charconl ..o oneene ittt e s .| 42,260,022 170,845 |1 42,770,611 248,773 || 42,067,902 234, 879
Natural gagsused a5 fuel «..ooveniiiiierriierneane]oemeacanenns 3,008,409 |leiaceaneans TR U R PO
Oil used as fuel ..... 51,302,615 1,158,748 1} 61,859,188 | 1,124,200 ||ieaucrvenmcrforecanonuneans
All other materinls ...ooviiviiiaiienrennnneeenccccefirrnriannnes 45,056,686 |lvvrenrennn. 1,868,721
1Gross ton of 2,240 pounds. 2Decrense. 3Not reported separately. 4+ Bushels, 5 Barrels,

Attention has already been called to the decreased
use of iron ore in 1900 compared with 1890 by roll-
ing mills, due chiefly to the dismantling of puddling
furnaces, the number having decreased from 4,853 in
1890 to approximately 3,250 in 1900. The consumption
of pig iron, spiegeleisen, and ferromanganese in 1900
shows an 1ncrease of 4,568,375 tons compared with 1890,
or 78 per cent, and of 8,048,977 tons compared with 1880,
or 340.9 per cent. Old iron and steel rails and other
scrap iron and steel show a large increase in consump-
tion in 1900 compared with 1890 and 1880, the in-
crease over the former year amounting to 2,387,125

tons and over the latter year to 2,914,445 tons. Pur-
chased hammered iron-ore blooms, pig and scrap blooms,
imported Swedish billets and bars, and muck or scrap
bar show a decrease in consumption in 1900 com-
pared with 1890. On the other hand, the consumption
of purchased ingots, blooms, billets, tin-plate bars,
sheet bars, and slabs shows a very great increase in 1900
compared with both 1890 and 1880, this increase,
compared with 1890, amounting to 2,807,889 tons,
and compared with 1880 to 8,613,525 tons, The con-
sumption of purchased wire rods was not separately
reported in 1890 or 1880.
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The great increase shown in the cost reported for all
other materials in 1900 is explained in part by the in-
clusion of all freight charges not reported in the cost
given for the individual items named in the table. For
the reasons already stated, no comparisons of cost for
individual iterns in 1900 can be wmade with the cost re-
ported for 1890 and 1880.

FUEL CONSUMED.

The principal fuel consumed in 1900 by rolling mills
and steel works was bituminous coal and slack, the in-
creased consumption over 1890 amounting to 6,326,991
tong, and over 1880 to 6,831,824 tons. In the consump-
tion of anthracite coal and culm the increase in 1900
over 1890 amounted to only 85,947 tons, and over 1880
to 312,789 tons. Coke showsan increased consumption
in 1900 over 1890 of 476,308 tons, and over 1880 of
699,920 tons,  Charcoal, which is largely used by rolling
mills which manufacture iron blooms for their own con-
sumption, shows a decrease in 1900 as compared with
both 1890 and 1880, the falling off being very slight.
The consumption of oil for fuel in 1900 shows a decrease
of 556,523 harrels compared with 1890. No report of
the quantity of oil consumed as fuel in the manufacture
of iron and steel in 1880 seems to have been made.

There were 13 states in 1900 which used anthracite
coal or calm in the manufacture of steel or of rolled
iron and steel, as follows: Massachusetts, Connecticut,
New York, New Jersey, Pennsylvania, Delaware,
Maryland, Virginia, Ohio, Indiana, Illinois, Michigan,
and Missouri. Indiana reports a consumption of 1 ton
only, Illinois 14 tons, Michigan 20 tons, and Missouri
6 tons. The chief consuming states were Pennsylvania,
Ohio, New Jersey, and New York, in the order named;
with the single exception of Connecticut, no other state
reports a consumption of over 5,000 tons. The con-
sumption in Pennsylvania amounted to over three-
fourths of the quantity reported for the whole country,

Pennsylvania consumed considerably over one-half
of the bituminous coal and slack reported in 1900,
Ohio almost one-fifth, and Illinois over one-tenth,
These three states consumed over 8,000,000 tons out of
a total consumption of 10,944,046 tons. No other state
reported a consumption of over 240,000 tons. All‘the
producing states in 1900 reported the use of bituminous
coal or slack, except Oregon.

The use of coke as fuel in 1900 was reported by roll-
ing mills and steel works in 29 states. Five states,
namely, Maine, Rhode Island, Kansas, Oregon, and
Washington, did not report the use of this fuel. The
leading consuming states were Pennsylvania, Ohio,
Illinois, and West Virginia. In the remainder of the
country the consumption was very small, not amount-
ing to over 16,000 tons in any single state.

The use of charcoal was reported by 12 states in 1900
which made steel or which rolled iron or steel, namely,

MANUFACTURES.

Massachusetts, Connecticut, New York, New Jersey,
Pennsylvania, Delaware, Kentucky, Tennessee, Ohio,
Illinois, Wisconsin, and Missourl. Pennsylvania and
Massachusetts were the leading consumers, no other
state reporting the use of over 75,000 bushels.

The use of oil as fuel in 1900 by rolling mills and
steel works was reported by 17 states, the leading
consumer being Illinois, Wisconsin was second, Penn-
sylvania third, California fourth, New Jersey fifth,
and Ohio sixth. No other state reported the consump-
tion of over 25,000 barrels. Oregon was the only state
which in 1900 reported the use of fuel oil only.

The cost of natural gas used as fuel by rolling mills
and steel works in 1900 amounted to $3,098,409, com-
pared with $3,566,946 in 1890, a loss of $468,537. The
figures for 1890 do not, however, represent the actual
value of the natural gas consumed in that year, asa num-
ber of iron and steel plants in Indiana and Ohio were
furnished with free gas in return for establishing worlks
in the cities or towns which controlled the gas supply.
This fuel was used as early as 1874 in puddling fuy-
naces in Pennsylvania, but its uge in the manufacture
of ivon and steel did not become general until 1883 and
subsequent years. In the census year 1880 it was used
by very few rolling mills and steel works, but in 1890
its use was reported by 85 establishments of this char-
acter, of which 68 were in Pennsylvania—54 in Alle-
gheny county and 14 in the western part of the state
outside of Allegheny county—8 were in Ohio, 5 were
in West Virginia, and 4 were in Indiana.

In 1900 the number of establishments which reported
the use of natural gas, either in whole or in part, was 92,
of which 61 were located in Pennsylvania, 5 in West
Virginia, 8 in Ohio, 1 in Kentucky, and 17 in Indiang.
The 61 establishments in Pennsylvania were located in
the following counties: Allegheny, 86; Westmoreland,
10; Armstrong and Washington, 4 each; Lawrence, 23
and Beaver, Crawford, Delaware, Indiana, and Ven-
ango, 1 each. Of the 5 West Virginia plants, all were
located in or near Wheeling, 4 being in Ohio county
and 1 in Marshall county. The 8 Ohio plants wero
located in 6 counties—8 in Belmont, and 1 each in
Allen, Franklin, Lawrence, Miami, and Tuscarawas
counties. The single Kentucky establishment was
located in Boyd county, and the 17 Indiana establish-
ments in 7 counties, namely, Madison, 6; Delaware, 4;
Grant, 8; and Blackford, Hamilton, Henry, and Miami
counties, 1 each.

In the census report for 1890 a table giving the con-
sumption of bituminous coal in the states which also
reported the use of natural gas in the manufacture of
steel and of rolled iron and steel appeared. Tabla 46
is a comparative summary showing the consumption .of
bituminous coal, 1880 to 1900, by the states which used
natural gas. with the cost of the latter fuel in 1890 and
1900.
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Tapie 49.—ROLLING MILLS AND STEEL WORKS: BITU-
MINOUS COAL CONSUMED IN BSTATES IN WHICH
NATURAL GAS IS USED, 1880 TO 1900.

CONSUMPTION OF BITUMINOUS COAL || COST QF NATURAL GAS
AND SLACK (TONSs!) CONSUMED.
STATES,
1900 1890 1880 1000 1800
Pennsylvania 5,027,016 | 1,542,824 | 1,077,624 {| $2,007,004 | $3,801,468
....... 2,033,469 | 1,303,108 603 646 128,496 151,403
Indiana . 8,186 116,094 134,016 282, 852 %)
West Vlrginm ..... 238, 922 153, 369 113 920 75,729 24,075
Kentueky ..oounnnn 160, 517 93, 039 94, 186 8,428 (O]

1Gross ton of 2,240 pounds, 2Supplied free. 3None reported,

Pennsylvania consumed much the larger part of the
natural gas reported in both 1900 and 1890. The con-
sumption of bituminous coal in this state shows a con-
siderable decrease in 1890 compared with 1880, but a
large increase in 1900 compared with 1890. Increases
in the consumption of bituminous coal in 1900 com-
pared with 1890 are also shown in all natural gas con-
suming states. While the number of rolling mills and
steel works which consumed natural gas for fuel in
whole or in part in 1900 shows an increase of 7 all told,
compared with ten years ago, Peunnsylvania shows a
loss of 7 establishments from 1890 to 1900, the gain in

59

establishments in the whole country being confined
to Indiana, which reported an increase of 18 establish-
ments in 1900 over 1890. In addition Kentucky ap-
pears as a consumer of natural gas for the first time in
any census year, 1 establishment in that state report-
ing its use in 1900. Ohio and West Virginia report
exactly the same number of establishments in 1900 as
ten years ago. From these details it will be seen that
the use of natural gas by rolling mills and steel works
is not increasing. Compared with ten years ago a few
additional establishments may use this fuel, but as a
rule these establishments also consume bituminous coal
or producer gas, the supply of natural gas not being
sufficient for use in all departments of the works.
PRODUCTS.

Table 50 shows the quantity and value of the leading
products reported by rolling mills and steel works in
1900, 1890, and 1880. 'While steel castings are included
for each of the years named, the quantity and value are
reported separately for 1900 only. Steel ingots, when
made for sale, are included, Gross tons of 2,240 pounds
are used.

TasLe 50, —ROLLING MILLS AND STEEL WORKS; QUANTITY AND VALUE OF PRODUCTS, 1880 TO 1900.

1900 1890 1880
CLASSES,
Tons,! Value. Tons.! Value, Tons,! Value,
B0 7 AP MR PRSP $506,689,284 ||.......eens $331, 860,872 fl.cneuuriunnn $203, 274, 042
Rails:
Iron.. 880 31,180 13,715 622,224 416, 890 20, 978, 697
Steel . 2,250, 457 46, 501 079 1,853, 862 60,272,575 670,161 87,802,075
Iron and steel bars wnd rodq not mc]udmg sheet 01 tin-plate bars or wire rods ......| 2,493,159 100 697,221 || 1,572,847 68, 567, 416 874,144 58, 696, 679
Tron and steel Wire POAS cueeen e arr e aiiteaerettrmerrinnsaeaacocaceisssnssnnnrnnnnn 9146, 587 35 029 529 ®) ®) (2) *)
Structural shapes:
TEOTL. et e ie e it tatestaassansorrtanraamaaa e aiaseantannarararemannaamaran s 27,001 1,061, 556 122,792 6,941,474 86,438 5, 520 719
Bessemer gteel ..,... 263, 800 8 381 17 85, 44 4,029, 411 497 (»0
Open-henrth steel obﬁ 092 19, 9”8, 249° 68,128 3,992,074 '
Iron and steel hoops, bands, cotton ties, and skelp. . 1, 19": 189 49,159,747 8546,203 | 323, 628 849 3201,039 213, 079 89:!
Iron and steel rolled car AX1eS. o .vviiviniieennees 5(1 339 2 757,061 2,932 127 500 2,84 179, 164
Iron and steel hammered car axles......oooovieiisnnn 46 267 1 725, 886 52,184 2, 935, 461 19,839 1,000, 104
Iron and steel muck and serap bar produced for sale.. 203 681 5, 940, 637 2.)2 089 7,411,748 67,562 2, 440, 041
Iron and steel boiler and other plates and sheets, e\cept
plates or sheets for tinning, and armor plate.... 1,488, 066 68, 109,223 652, 693 39, 360, 004 262,063 22,432, 202
Tron and steel niail plat@..cvveeeeariereecnnaaann 1 101 2 466 340 23 2 2 2)
Tron and steel trek PIate it it itieeaar i ca st aaas e s maaara 16 563 650, 218 2 2 2 %)
Black plates or sheets for tinning:
B2 LTS T T R P R P 368, 077 18,673,312 2 (* 2 2
Open-hearth steel 58, 037 2,204,404 2 2 2 2
Iron and steel armor pliate and fun forFmga 15,302 7,526, 479 ¢ 2 2 2
Iron and steel rolled blooms, slabs, billety, tin-plate bars, and sheet bars pmduced
for sale 4, 172, 286 90, 821, BR7 2 1 2 2)
Ingots produced for sale 707 ,781, 145 2 2 2}, )
Direct steel eastings..... 17'7 156 14, 608, 803 2 2 3 1)
All other produets ........ g P 111 851,50 [|.....0leenes 118,473,087 {l.eeenrernns 41,481,718

1@ross ton of 2,240 pounds.

As shown by Table 51 the total production of iron
and steel by rolling mills and steel works in 1900 was
15,040,129 tons, compared with 7,388,244 tons in 1890
and 3,046,088 tons in 1880. The production of the
various forms of iron and steel which constitute a large
part of this total is given in Table 50.

IRON AND STEEL RAILS.

The total production of iron and steel rails in 1900,
not including old steel rails renewed for owners by rail

2Not reported separately.

3Hoops and skelp only,

mills, was 2,951,337 tons, of which 2,250,457 tons were
Bessemer or open-hearth steel rails and 880 tons were
iron rails. The open-hearth rails made did not exceed
1,500 tons. In 1890 the total rail production was
1,867,577 tons, of which 13,715 tons were iron and
1,853,862 tons were Bessemer steel, no open-hearth
steel rails being made. In 1880 the total rail produc-
tion was 1,087,051 tons, of which 416,890 tons were
iron and 670,161 tons were steel, open-hearth steel
contributing to the latter total 8,129 tons.
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As will be seen from these details, the manufac-
ture of iron rails in the TTnited States had almost en-
tirely ceased in 1900. The few tons made were chiefly
for use in mines and were of light weight. The aver-
age price of iron rails in 1900 was $35.43 per ton; in
1890 it was $45.36 per ton; and in 1880 it was $50.82
per ton.

The production of steel rails in 1900 shows an increase
of 396,595 tons over 1890, or 21.4 per cent, and of
1,580,296 tons over 1880, or 235.8 per cent. The aver-
age price of steel rails in 1900 wus $20.66 per ton,
compared with $32.51 per ton in 1890 and $56.54 per
ton in 1880.

In 1900 there were 15 establishments which produced
sceel rails, as follows: Pennsylvania, 6; Maryland, 2;
Ohio, 8; Tennessee, 1; Illinois, 1; Wisconsin, 1; and
Colorado, 1. In addition, 2 establishments, 1 in Illi-
nois and 1 in Kansas, renewed 28,717 tons of Bes-
semer steel rails—that is, old or worn out steel rails
were re-rolled at a certain rate per ton. The amount
received hy these 2 establishments for work of this
character is not included in the value of the rails
reported for 1900. It is, however, included under cus-
tom work and repairing. Over one-half of the steel
rails reported in 1900 were produced in Pennsylvania,
its output amounting to 1,218,158 tons, valued at
$24,598,612. Illinois ranked second, its production
amounting to 567,398 tons. Maryland ranked third,
turning out 185,737 tons, and Ohio ranked fourth,
reporting 142,918 tons. No other state produced over
85,000 tons. The open-hearth rails were made in
Pennsylvania. The 880 tons of iron rails reported were
made in Pennsylvania, Tennessee, Ohio, and Wyoming.

For many years rails weighing 56 pounds to the yard
were the standard size, but the increased weight of
locomotives and passenger and freight cars in recent
years, together with the high speed at which trains of
all kinds are now run, necessitated the use of rails of
heavier section. Accordingly, 80-pound, 85-pound,
90-pound, and 100-pound rails were demanded by the
railroad companies, and rails of these weights are now
in use on all the leading trunk lines. The weight per
yard of the rails rolled during the census year was not
“definitely ascertained, but from data at hand it is pos-
sible to give a close approximation of the production of
light and heavy sections.

All the iron rails made were of light section, weigh-
ing less than 45 pounds to the yard. Of the 2,250,457
tons of steel rails produced, about 150,000 tons weighed
less than 45 pounds to the yard, about 1,500,000 tons
weighed over 45 but less than 85 pounds to the yard,
and the remainder, a little over 600,000 tons, weighed
&5 pounds and over to the yard. About two-thirds of
the open-hearth steel rails weighed less than 45 pounds
to the yard, and about one-third over 45 pounds but
less than 85 pounds. Statistics vecently published by
the American Iron and Steel Association for the calen-
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dar year 1901 show a decrease compared with 1900 in
the production of rails weighing over 85 pounds to the
yard, but a decided increase in those weighing less than
85 but over 45 pounds to the yard.

BARS AND RODS.

During 1900 there were produced 2,493,159 tons of
iron and steel bars .and vods, not including wire rods
(details for which are given separately for 1900),
compared with 1,572,347 tons in 1890 and 874,144 tons
in 1880. The increase in 1900 compared with 1890
was 920,812 tons, or 58.6 per cent, and compared with
1880 it was 1,619,015 tons, or 185.2 per cent. The
average price of these bars and rods was $40.85 per ton
in 1900, $43,61 in 1890, and %64.86 in 1880. In the
figures given for hars and rods in 1890, and possibly for
1880 as well, only the quantity and value of the bars
and rods made for sale appear, the quantity and value
consumed by the producing works in the manufacture
of holts, nuts, rivets, ete., being included as a rule under
““all other products.” In 1900, however, the total
quantity and value of the bars and rods produced were
ascertained, only the increased value given to these hars
and rods when forged into various articles appearing
under *‘all other products.” The tonnage reported for
bars and rods for 1890 and perhaps for 1880 is, there-
fore, considerably less than the actual quantity made.
The value reported is also much less than the true value.

Twenty-four out of the 27 states which operated roll-
ing mills or steel works in 1900 report bars and rods,
the three states not so reporting heing Maryland, West
Virginia, and Kansas, Pennsylvania was far in the
lead of all other states in the quantity and value of bars
and rods made, this state producing 1,036,759 tons,
valued at $45,453,494, or an average value per ton of
$41.91.  Obhio made 472,159 tons, valued at $17,787,412,
oran average value per ton of $37.67; Illinois, 197,190
tons, valued at $6,374,298, or an average per toun of
$32.83; Indiana, 191,606 tons, valued at $7,754,600, or
an average per ton of $40.47; and Wisconsin, 115,952

“tons, valued at $3,781,171, or an average of $32.18 per

ton. These 5 states produced all told 2,013,666 tons of
bars and rods, or over 8(0.8 per cent of the production
of the whole country. None of the other producing
states made over 100,000 tons.

WIRE RODS.

Separate statistics for iron and steel wire rods were
not collected in 1890 or 1880, the tonnage and value
being included in *‘all other products.” In 1900, as
shown in Table 50, the production was 916,587 tons,
valued at $35,529,529, or an average value per ton of
$38.76. Nine states reported wire rods in 1900 as fol-
lows, the states being arranged in the order of their
prominence as producers: Pennsylvania, Ohio, Illinois,

| Magsachusetts, Kentucky, New Jersey, Indiana, Con-
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necticut, and New York. In Pennsylvania the pro-
duction was 276,395 tons, the value $11,240,537, and
the average value per ton $40.67, and in Ohio it was
241,250 tons, valued at $9,863,704, an average value per
ton of $40.89. Outside of Illinois and Massachusetts,
which produced 226,050 and 106,279 tons, respectively,
no other state made over 25,000 tons.

STRUCTURAL, SHATES.

The increasing use of iron and steel in late years in
the construction of large office buildings, bridges, steel
cars, ete., is forcibly shown by comparing the produc-
tion of structural shapes in 1900 with 1890 and 1880.
In 1900 the total production of iron, Bessemer steel,
and open-hearth steel material for structural purposes
was 856,983 tons, against 276,355 tons in 1890, an
increase of 580,628 tons, or 210.1 per cent, and 87,006
tons in 1880, an increase of 769,977 tons, or 885 per
cent. Steel has largely supplanted iron for work of

this character since 1880, when almost all the structural

_shapes reported were made of the latter metal. As
shown iu the table, the falling off in 1900 in the pro-
duction of iron struetural shapes as compared with 1890
amounted to 95,701 tons, or 77.9 per cent, and as com-
pared with 1880 to 59,347 tons, or 68.7 per cent, the fig-
ures for 1890 showing a groswth as compared with 1880,
Bessemer struetural shapes show an increase in 1900
as compared with 1890 of 178,360 tons, or 208.8 per
cent, and as comparved with 1880 of 263,303 tons. Open-
hearth structural shapes increased in 1900 over 1890
by 497,969 tons, or 781 per cent, and over 1880 by
566,021 tons.

The average value per ton of iron structural shapes
in 1900 was $38.82, as compared with $56.53 in 1890
and $63.87 in 1880; of Bessemer-steel structural shapes

$31.77 in 1900, $53.01 in 1890, and §126.88 in 1880; and

of open-hearth structural shapes $35.20 in 1900, $58.60
in 1890, and $123.94 in 1880. For all kinds of struc-
tural shapes (including iron and Bessemer and open-
hearth steel) the average value in 1900 was $34.26 per
ton, against $55.95 in 1890 and $64.28 in 1880,

In 1900 the iron structural shapes were produced in
Pennsylvania, California, and New Jersey, in the order
named; the Bessemer-steel shapes in Pennsylvania,
Ohio, New York, Colorado, and Illinois,in the order
named; and the open-hearth shapes in Pennsylvania
and New Jersey. Pennsylvania’s production of all
kinds of structural shapes in 1900 amounted to 766,995
tons, valued at $25,578,653 (average per ton, $33.35).
Of the total production 15,445 tons, valued at $617,915,
were iron (average per ton, $40.01); 225,458 tons, val-
ued at §7,032,494, were Bessemer steel (average per
ton, $31.19); and 526,092 tons, valued at $17,928,249,
were open-hearth steel (average per ton, $34.08).
Jersey produced 45,300 tons of iron and open-hearth
shapes. No other state reported a production of 35,000
tons. Pennsylvania produced 57 per cent of all the
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iron shapes, 85.5 per cent of the Bessemer-steel shapes,
and 92. 9 per cent of the open-hearth steel shapes
reported for 1900. Its percentage of the grand total
was 89.5.  Almost all the open-hearth shapes reported
by this state in 1900 were made of basic steel.

HOOPS, BANDS, COTTON TIES, AND SKEL}.’-

Iron and steel hoops, bands, cotton ties, and skelp
were made in 1900 in 6 states, as follows, in the order
of their prominence: Pennsylvania, West Virginia,
Ohio, Illinois, Connecticut, and New York. In the
censuses for 1890 and 1880 bands and cotton ties were
apparently included with ““all other products.” No com-
parisons for either of the years named are, therefore,
made with the tonnage and value reported for 1900.

The production of hoops, bands, cotton ties, and skelp
in 1900 amounted to 1,195,189 gross tons, valued at
$49,159,747, or an average value per ton of $41.13. Of
the total reported Pennsylvania contributed 828,050
tons, valued at $35,398,558, or an average value per ton
of $42.75; West Virginia, 158,843 tons, valued at
$6,282,700, or an average value per ton of $39.55; Ohio,
198,188 tons, valued at $4,452,276, or an average value
of $34.73 per ton; and Illinois, 61,008 tons, valued at
82,100,198, or an average value of $34.42 per ton. The
total production of the two remaining states amounted
to less than 20,000 tons.

ROLLED AND HAMMERED OAR AXTES.

In 1900 two states only (Pennsylvania and New Jer-
sey) made rolled car axles, their combined production
amounting to 56,339 tons, valued at $2,757,051, or an
average value per ton of $48.94. In 1890 the average
value of the 2,232 tons made was $57.12 per ton, and in
1880 the average value per ton was §76.30, 2,848 tons
being produced. Almost all the rolled car axles made
in 1900 were reported by Pennsylvania.

Iron and steel hammered car axles were rveported by
rolling mills located in 6 states in 1900, as follows, the
states being arranged in the order of their prominence:
Pennsylvania, Missouri, Michigan, Virginia, Alabama,
and Delaware. The production of Pennsylvania was
26,6306 tons, valued at $911,698, or an average value per
ton of $34.23, and of Missouri 8,018 tons, valued at
$344,891, or an average value per ton of $43.01. The
combined production of the remaining states amounted
to less than 12,000 tons.

The average value per ton of the hammered car axles
reported in 1900 was $37.80, as compared with $56.25
in 1890 and $81.89 in 1880. The production of 1900
shows a loss of 5,917 tons as compared with 1890, but a
gain of 26,728 tons as compared with 1880.

MUCK AND SCRAP BAR PRODUCED FOR SALE.

A number of rolling mills make a specialty of the

| manufacture of muck bar and iron and steel scrap bar
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for sale. Other establishments which make muck and
serap bar consume a part of their output in the manu-
facture of more highly finished forms and sell the re-
mainder in the open market. The details given in
Table 50 relate only to the quantity and yalue of the
muck and serap bar made for sale. The quantity and
value of the muck and scrap bar consumed by the pro-
ducing works are, of course, included in the various
finished rolled or hammered forms reported by the
different establishments.

In 1900 there were 9 states which produced muck or
serap bar for sale, namely, Pennsylvania, Ohio, Indiana,
West Virginia, New Jersey, Illinois, Virginia, Maine,
and Kentucky. Outsideof Pennsylvania, Ohio, Indiana,
New Jersey, and West Viyginia the quantity made for
sale was very small, amounting all told to ahout 1,000
tons, The average value of the muck and scrap bar
produced for sale in Pennsylvania in 1900 was §29.82
per ton, in Ohio $27.95 per ton, in New Jersey $31.68
per ton, and in West Virginia $26.11 per ton.

Compared with 1890, the production in 1900 of
muck and serap bar for sale shows a loss of 48,408
tons, or 19.2 per cent, but compared with 1880 a gain
is shown of 146,119 tons, or 253.8 per cent. The
average price per ton in 1900 was $29.16, compared
with $29.40 in 1890 and $42.41 in 1880.

PLATES AND SHEETS, EXCEPT NAIL AND TACK PLATE,
BLACK PLATES FOR TINNING, AND ARMOR PLATE.

There were 11 states in 1900 which reported the man-
ufacture of iron and steel boiler and other plates and
sheets, their total production amounting to 1,488,066
tons, valued at $68,109,223. In these figures, nail and
tack plate, black plates or sheets for tinning, and armor
plate are not included.

Of the total given above, Pennsylvania reported
1,067,269 tons, valued at $47,561,014, or an average
valne per ton of $44.56; Ohio, 236,981 tons, valued at
$12,359,818, or an average value of $52.17 per ton;
Tllinois, 81,497 tons, valued at $2,515,793, or an average
value of $30.87 per ton; and Indiana, 36,696 tons, valued
at $1,921,988, or an average value of $52.37 per ton.
The other producing states, in the order of their promi-
nence, were Kentucky, West Virginia, Delaware, Ala-
bama, Colorado, New Jersey, and Maryland, their
combined production amounting to less than 66,000
tons.

The production of plates and sheets, with the excep-
tions noted above, increased 835,373 tons in 1900 com-
pared with 1890 and 1,226,003 tons compared with 1880.
The average value per ton in 1900 was $45.77, against
$60.30 in 1890 and $85.60 in 1880,

NAIL AND TACK PLATE.

Statistics for nail plate were not collected in the cen-
suses of 1890 or 1880, details for cut nails only being
given. Tack plate was included with “all other prod-
ucts.”

\

The manufacture of nail plate was reported in 1900
by 8 states, the total production amounting to 81,101
tons, valued at $2,466,340, or $30.41 per ton. To this
total Pennsylvania contributed 40,805 tons, valued at
$1,020,665, and Ohio 16,094 tons, valued at $680,644,
The other states reporting, were Massachusetts, West
Virginia, Kentucky, Illinois, California, and Virginia.
The combined production of these 6 states amounted to
only 24,202 tons, valued at $765,031. Details concern-
ing the production and value of cut nails will be found
in a later table.

Tack plate was reported by 4 states in 1900, the quan-
tity produced amounting to 16,563 tons, valued at
$650,218. Massachusetts ranked first, West Virginia
second, Pennsylvania third, and California fourth, the
production of Magsachusetts amounting to over one-
balf of the total tonnage reported.

BLACK PLATES OR SHEETS FOR TINNING.

Full and complete details concerning the manufacture
of black plates and sheets for tinning in 1900 will be
found in a special report on the manufacture of Tin
and Terne Plates issued by the Twelfth Census. A few
facts relating to the production of black plates in the
census year are given below. This branch of the ivon
and steel industry dates from the inauguration of the
manufacture of tin and terne plates in this country in
1890, few plates of this character having been made in
the United States prior to the passage of the tariff act
of 1890.

Eight states were engaged in 1900 in the production
of black plates or sheets for tinning, namely: Penn-
sylvania, Indiana, Ohio, West Virginia, Missouri, Ili-
nois, Maryland, and Kentucky. The total production
amounted to 394,014 tons, valued at $20,967,808. Of
this total 855,077 tons, valued at $18,673,312, were
Bessemer steel, and 38,937 tons, valued at $2,294,494,
were open-hearth steel. The average value per ton
of Bessemer steel plates was $52.59, and of open-hearth
steel plates $58.98. Combining the two grades, the
average value per ton was $53.22. )

The Bessemer plates were reported by Pennsylvania,
Indiana, Ohio, West Virginia, Tllinois, Maryland, and
Kentucky, and the open-hearth plates by Missouri,
Pennsylvania, Illinois, Ohio, and Indiana, all the states
being arranged in the order of their prominence. Penn-
sylvania produced 169,464 tons of Bessemer plates,
valued at $9,012,437, or an average value per ton of
$53.18; Indiana, Ohio, and West Virginia produced
172,132 tons, valued at §8,920,878, or an average value
of $51.83 per ton. The production of the remaining
statesamounted to 13,481 tons of Bessemer plates, valued
at §789,997, or an average value per ton of $54.89.
Missouri produced the largest quantity of open-hearth
plates, Pennsylvania ranked second, Illinois third, Ohio
fourth, and Indiana fifth. The average value per ton
of the plates produced in Missouri was §65; in Pennsyl-
vania, $45.17; in Illinois, $67.20; and in Ohio and Indi-
ana, $50.683.
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STEEL ARMOR PLATE AND GUN FORGINGS.

The production of steel armor plate and gun forg-
ings during the census year 1900 amounted to 15,302
tons, valued at $7,526,479, or un average value per ton
of $491.86. The total production was reported by the
state of Pennsylvania. Homogeneous steel armor plate
was first made in the United States in 1890, at Beth-
lehem, Pa. In 1891 steel armor plate was also pro-
duced at Pittsburg, Pa. American armor plate, which
enjoys a world-wide reputation for its many points of
excellence, is now manufactured by immense hydraulic
presses, at least one of which has an energy of 15,000
tons. A few years ago the plates were formed into
shape by heavy rolls or were forged under hammers.
The thickness of the plate varies from 3 to 18 inches
for Harvey armor and from 3 to 12 inches for Krupp
armor. The dimensions of the heaviest plate ever made
in this country, which was used on the port turret of
the war ship Wisconsin, of the United States Navy, are
as follows: Finished weight, 112,586 pounds; length,
249% inches; width, 185 inches; thickness, 14 inches.
This plate was made in 1898 at South Bethlehem, Pa.
During the same year a barbette plate for the war
ship Alabama was produced at the same place. It
weighed 104,340 pounds, was 15 inches thick, 239
inches long, and 104# inches wide. The heaviest side
armor plate ever made in the United States was pro-
duced at Pittsburg, Pa., in 1895, and weighed when
finished 97,520 pounds. It was used on the United
States war ship Oregon. This plate was 255 inches
long, 90 inches wide, and 18 inches thick.

STEEL INGOTS PRODUCED FOR SALE.

In 1900 eight states reported the production of Bes-
semer and open-hearth steel ingots for sale, as follows:
Pennsylvania, Illinois, West Virginia, Minnesota, New
York, Michigan, Indiana, and Colorado. Some of these
ingots were sold to establishments engaged in the manu-
facture of heavy forgings, and were, therefore, finished
under hammers. Much the larger part, however, was
manufactured into slabs, blooms, billets, bars, and
other partly finished or completely finished forms by
rolling mills.

Pennsylvania reported a production of 84,498 tons of
ingots for sale in 1900, valued at $2,459,603, or an
average value of $29.11 per ton; Illinois and West Vir-
ginia, 11,904 tons, valued at $206,816, or an average of
$17.87 per ton; Minnesota, 3,361 tons, valued at
$50,415, or an average perton of $15. The production
by the other states named above was 3,944 tons, valued
at $64,221, or $16.28 per ton. Both Bessemer and

open-hearth ingots were reported, but the production
of each kind was not separately ascertained.

DIRECT STEEL CASTINGS.

The pi'oduction of direct steel castings in 1900
amounted to 177,156 tons, valued at $14,609,893, or an
average value per ton of $82.47. Complete details con-

cerning the manufacture of castings of this character

will be found in subsequent tables.

MISCELLANEOUS ROLLED PRODUCLS.

The production of various forms of rolled iron and
steel not heretofore enumerated amounted in 1900 to
506,880 tons, valued at $19,202,606, the average value
of these miscellaneous products being $37.88 per ton.
Included in the total are splice bars, fish plates, flats,
rolled blanks suitable for drawing into seamless tubes,
strip steel, socket iron and steel, etc. Pennsylvania
produced 856,761 tons of miscellaneous forms of rolled
iron and steel in 1900; Ohio, 29,761 tons; Virginia,
94,9288 tons; Wisconsin, 17,601 tons; Illinois, 16,353
tons; New Jersey, 14,015 tons; New York, 11,969
tons; Michigan, 10,000 tons; Missouri, 8,378 tons;
Wyoming, 6,080 tons; Indiana, 5,153 tons; Colorado, -
4,000 tons; Maryland, 2,454 tons; and Tennessee, 67
tons.

MISCELLANEOUS FORGED PRODUCTS.

In addition to the hammered car axles, gun forgings,
and armor plate above reported, a number of rolling
mills and steel works turn out annually a considerable
quantity of finished light and heavy forgings. In 1900
there were 8 states in which the rolling mills and steel
works reported the manufacture of shafting, piston
rods, connecting rods, cranks, machinery, and marine,
steamboat, railroad, and other forgings. The total pro-
duction of this class of materials in 1900 amounted to
65,512 tons, valued at $6,148,134, or an average value
per ton of $93.85. The producing states were Pemn-
sylvania, 45,626 tons; Illinois, 9,547 tons; Ohio, 4,360
tons; New York, 8,183 tons; Connecticut, 1,208 tons;
Missouri, 755 tons; Massachusetts, 547 tons; and Mary-
land, 336 tons.

TOTAL PRODUCTION OF STEEL CASTINGS AND OF ROLLED
AND FORGED IRON AND STEEL, BY STATES.

Table 51 shows the total production of all kinds of
rolled and forged iron and steel by rolling mills and
steel works in 1900, 1890, and 1880, by states. Direct
steel castings are included. So, too, are steel ingots
when produced for sale.
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Tapre 51.—ROLLING MILLS AND STEEL WORKS: QUAN-
TITIES OF PRODUCTS, RY STATES, 1880 TO 1900.

1900 1890 1880
STATES. ) (Tons)t | (Tons.)t | (Tons )
United States ...ooareieiiiinnennn. 15,040,129 | 7,388,244 3,046,038
AlADAMA. vt e 100, 318 46,612 580
California... . 25,419 H0, 667 12,400
Colorado.... 119,972 18,646 4,018
Connecticut. . 43,908 24, 756 T 17,216
DelaWare .. .coveeeareeinnannaioiiorrareoann 3,025 52,176 30,284
District of Columbia T 236
Georgia............. . . 2,534 10,269
THnois. o oceeceens .- 1 485,846 | - 818,079 287,946
B 64T 11 T PN 425, 946 98, 304 69,536
b a3 RPN MU RN 1,086 [iuseinunnnns
KATEES v evmemnieetncrnerasrsenaarcncsacennee L I PPy 17,018
. Kentucky . 129, 309 43,823 58, 610
Maine.. 2,750 9,166 7,903
Mar)]and . 223,306 18,066 42,608
Massachusetis 137,502 134,483 117,620
MICHIZAR coiiiiirimiricvri e veeas 80,483 36,239 20, 652
Minn(.iom . 13,259 2,290 [ioienniannn.
Miszouri . . 59 026 24,739 23, B46
NEBTARKA - aevrmnen e smsssomvnoeeemoislsonnn someelaeranssanen 1,786
New Hampshire ..ocveeiimiiiriereecnvansfrmeercaaness i 5,938 7,123
New J. er‘zey . 140, 425 73,765
New York.. 214,310 226, 084
Ohio ........ 1, 007 154 340, 562
(03 =7 () 1 1 4,508 [eenensmanoidovienirannn.
Pennsylvania.... 8,503,852 | 4,259,800 { 1,483,736
Rhode Tsland 5,013 11,618 7,262
Tennessee... 13,400 ’ 18,438 235,112
L5321 1) 1 1 PO 5,367
Virginia . 40,043 < 46, 828 381,407
Washington........o.ooovieiiii 3,000 ‘} ........................
West, Vlrgmia . 3)3 814 231,998 60,212
WISCONSIN . et ie e circir e 187,376 66,692 54,154
Wyoming .. 9,492 8, 308 8,741

1 (3ross ton of 2,240 pounds,

2The single mllmg mill in thig state was active in 1900, but was engaged
exclugively on custom work,

As stated heretofore, the production of all kinds of
materials by rolling mills and steel works in 1900
increased 7,651,885 tons compared with 1890 and
11,994,091 tons compared with 1880.

Pennsylvania made 56.5 per cent of the total produc-
tion in 1900, compared with 57.7 per cent in 1890 and
48.7 per cent in 1880; Ohio made 18.2 per cent in
1900, 13.6 per cent in 1890, and 11.2 per cent in 1880;
Illinois made 9.9 per cent in 1900, 11 per cent in 1890,
and 9.5 per cent in 1880; Indiana made 2.8 per cent in
1900, 1.3 per cent in 1890, and 2.3 per cent in 1880;
VVest Virginia made 2.3 per cent in 1900, 8.1 per cent
in 1890, and 2 per cent in 1880; and Mmyland made
1.5 per cent in 1900, 0.2 per cent in 1890, and 1.4 per
cent in 1880, No othe1 state made over 1 3 per cent
of the total product in 1900.

In 1900 Pennsylvania increased its production over
1890 by 4,244,052 tons, or 99.6 per cent, and over 1880
by 7,020,116 tons, or 473.1 per cent. Ohio increased
its production in 1900 over 1890 by 1,730,343 tons, or
171.8 per cent, and over 1880 hy 2,396,935 tons, or
703.8percent. InIllinoisthe increase in 1900 over 1890
was 672,267 tons, or 82.7 per cent, and over 1880 it was
1,197,400 tons, or 415.8 per cent, Indiana shows an
increase of 327,552 tons, or 332.9 per cent, in 1900 over
1890, and of 856,410 tons, or 512.6 per cent, over 1880,
In West Virginia the increase in 1900 over 1890 amount-
ed to 120,816 tons, or 52.1 per cent, and over 1880 to

-rods or wire.

292,602 tons, or 486 per cent. . In Maryland the pro-
duction, which had fallen from 42,508 tons in 1880 to
18,055 tons in 1890, increased over tenfold in the
decade from 1890 to 1900. The increase in this state
was due almost entirely to the starting of a large steel-
rail plant at Sparrows Point in 1891,

Comparing the production of 1900 with 1890, it is
found that 6 states, namely, Maine, Rhode Island, New
York, Virginia, Tennessee, and California, report a
smaller production in the former year than in the lat-
ter year. The falling off in New York was especially
marked, the production in 1880 in this state heing much
larger than in 1900, The decrease in the twenty years
amounted to 88,103 tons, or 39 per cent. Maine also
shows a smaller production in 1900 as compared with
1880, hut this decrease was caused by the destruction
by fire of its single active establishment soon after the
opening of the census year, and by its enforced idleness
until shortly after the close of the census period. Had
this establishment been in continuous operation Maine
would probably have shown a fair growth in production
as compared with both 1890 and 1880, Kansas does not
appear as a producer in 1900, although its single rolling
mill was in operation in that year. It was engaged,
however, exclusively on custom work and repairing.

PRODUCTION OF IRON AND STEEL CUT AND WIRE NAILS.

In the census report for 1890 a table giving the
total production of iron and steel cut and wire nails in
the United States in 1880 and 1890 appeared. For
comparative purposes this table is repeated helow, the
details for 1900 being added.

Tapie 52.—PRODUCTION OF IRON AND STEEL CUT NAILS
AND WIRE NAILS: 1880, 1890, AND 1900.

% KEGS OF 100 POUNDS,
KINDS [
1900 1800 | 1880

. f
b1 73 P : 9,079, 845 8,750, 346 l 5, 056, GO0
| -

Iron, combined iron and steel, and steel 1 ;
CUE DAIIS + e eeemameasinsnsnrrnannannen 1,689,143 || 5,857,080 i| 5,086,500

Iron and steel wiremnails ... ... ..., 7,890, 202 ] 2,893,316 J (O]
1Not reported.

t
In 1880 and 1890, and in 1900 as well, almost all the

iron and steel cut nails made were reported by estab-
lishments which rolled their own nail plate. On the
other hand, out of the 49 establishments which reported
iron and steel wire nails in 1890, only 9 rolled the rods
and drew the wire from which the nails were made,
the remaining 40 establishments purchasing either the
These 9 establishments reported in 1890
a total production of 1,142,927 kegs of 100 pounds,
while the 40 establishments reported a production of
1,750,389 kegs. Of the total production, all but 1,040
kegs were made from steel wire. In 1880 steel wire
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pails were not made in commercial quantities in the
United States, and for that year they do not therefore
appear in the table. It was not until 1883 or 1884 that
wire nails came prominently into the market as a com-
petitor of cut nails. Steel cut nails were not made
until about 1883. Combined iron and steel cut nails
were made in the same year.

In 1900, 11 establishments which rolled rods and drew
wire reported a production of 4,608,010 kegs of iron
and steel wire nails, and 48 establishments which made
wire nails from purchased wire, or drew wire from pur-
chased rods for use in their own nail factories, reported
a production of 2,787,192 kegs; the total production
was therefore 7,890,202 kegs. Of the establishments
which rolled their own rods, 1 was locatetd in Massa-
chusetts, 6 in Pennsylvania, 8 in Ohio, and 1 in Indiana.
Of those which produced nails from purchased wire or
from wire drawn from purchased wire rods, 4 were
located in Massachusetts, 1 in Rhode Island, 2 in Con-
necticut, 5 in New York, 6 in Pennsylvania, 1 in Mary-
land, 1 in West Virginia, 4 in Ohio, 2 in Indiana, 14 in
Illinois, 1 in Michigan, 4 in Wisconsin, 1 in Kunsas, 1
in Washington, and 1 in California.

In 1900 there were 23 establishments which reported
the manufacture of iron and steel cut nails, the total
production amounting to 1,689,143 kegs. Of these
establishments, 19 rolled the nail plate consumed in their
nail factories and 4 purchased the plate from which the
nails rveported were cut. The former establishments,
which produced all told 1,658,443 kegs, were located as
follows: Massachusetts, 2; New Jersey, 1; Pennsyl-
vania, 8; Virginia, 1; West Virginia, 2; Kentucky, 1;
Ohio, 8; and Illinois, 1. The establishments which
made nails from purchased plate produced in all 30,700
kegs. They were located as follows: Maryland, 1;
Indiana, 1; and Illinois, 2.

The decline in the cut-nail industry has been quite
rapid since the calendar year 1886, when, according to
the reports of the American Iron and Steel Association,
the maximum production of 8,160,973 kegs was reached.
According to the same authority there has been a
further decline in production since the close of the
census year, 1900, the output in the calendar year 1901
amounting to only 1,542,240 kegs, or 282,509 kegs less
than were produced in 1856, when 1,824,749 kegs were
made. Of the production in 1901, 1,509,248 kegs were
made by 18 establishments which rolled their own nail
plate, and 82,992 kegs by 6 establishments which pur-

chased from rolling mills the nail plate used in their
cut-nail factories.

Wire nails, on the other hand, show a strong and
steady growth during the last fifteen years. In 1886
the estimated production of 27 establishments was
600,000 kegs;* in 1890, as shown in the table, the pro-
duction amounted to 2,893,316 kegs, and in 1900 to
7,390,202 kegs, an increase over 1890 of 4,496,886 kegs,
or 155.4 per cent. In the calendar year 1901 the out-
put, according to the association above named, was
9,808,892 kegs, or almost six and one-half times the
production of cut nails in the same year. This large
production was reported by 61 works, of which 18 made
the rods and drew the wire from which the nails were
made and 43 purchased the necessary materials either
in the form of wire or in the form of rods, establish-
ments of the latter class drawing these purchased rods
into wire in their own plants. The value at works
of the iron and steel cut nails produced in 1900 was
approximately $2 per keg. Of the wire naily it was
about $2.70 per keg.

IRON AND STEEL WIRE.

The quantity and value of the iron and steel wire
reported hy rolling mills and steel works in 1900
amounted to 579,595 tons, valued at $35,283,688, or an
average value per gross ton of $60.87. Therolling mills
which drew wire were located in 7 states, as follows:
Penngsylvania, Ohio, Massachusetts, New Jersey, Illi-
nois, Indiana, and Connecticut. Pennsylvania produced
980,839 tons, valued at $12,980,184, o1 an average value
per ton of $56.23; Ohio produced 181,462 tons, valued
at $10,386,098, or $57.24 per ton; Massachusetts,
77,781 tons, valued at $5,829,825, or $75 per ton; New
Jersey, 27,878 tons, valued at $2,457,429, or $88.17
per ton; Illinois, 27,467 tons, valued at $1,508,822,
or $54.98 per ton; Indiana, 24,623 tons, valued at
$1,401,380, or $56.91 per ton; and Connecticut, 9,600
tons, valued at $720,000, or $75 per ton.

The wire statistics given above do not byany means
represent the total quantity and value of the iron and
steel wire produced in the United States during the
census year 1900, as the output only of those estab-
lishments which drew wire as well as rolled iron or
steel in that year is included. During 1900 at least 50
establishments manufactured wire from purchased rods.
Neither the production nor the value of this wire is
included in the figures given.

1Publications of the American Iron and Steel Association.

STEEL INGOTS AND STEEL CASTINGS.

In the tables which follow the production and value
of all kinds of steel ingots and direct steel castings for
the census year 1900 ave given in detail. Comparative
statistics of steel production for 1900, 1890, and 1880
will be given later.

PART IV——MANF——4

PRODUCTION OF BESSEMER STEEL INGOTS AND CASTINGS.

Bessemer steel is made from pig iron taken in a mol-
ten state from cupolas or from blast furnaces and run
into a converter. Air is then blown through the metal,
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usually under high pressure, the oxidizing influence of
the air eliminating the carbon and silicon from the
molten iron. Spiegeleisen or ferromanganese, contain-
ing known percentages of both carbon and manganese,
are introduced into the converters while the metalis in
a molten state, the desired percentage of carbon thus
being restored. The effect of the manganese is to liber-
ate the oxygen which has been injected into the molten
mass by the blast.

- Bessemer steel was fivst produced in the United States
in commercial quantities in 1867. ¥or many years
thereafter it was used almost exclusively for the manu-
facture of rails. In 1880 there were, all told, 11 Besse-
mer steel establishments in this country, all of which
were built for the manufacture of steel rails, the Besse-
mer converters in many cases having been added to
works which had previously been engaged in the pro-
duction of iron rails. Over 75 per cent of the Bessemer
ingots produced in 1880 were converted into steel rails.
The 11 establishments were located in 5 states, namely,
New York, Pennsylvania, Ohio, Illinois, and Missouri.
Ten years later, in 1890, the number of Bessemer steel
establishments (including works equipped for the manu-
facture of Clapp-Griffiths and Robert-Bessemer steel,
both of which are modifications of the standard Besse-
mer process) had increased to 51, located in 11 states,
namely, Massachusetts, New York, Pennsylvania, Vir-
ginia, West Virginia, Ohio, Illinois, Indiana, Michigan,
Missouri, and Colorado. Steel rails still consumed the
larger part of the ingots made, about 51 per cent of
the ingots produced in 1890 having been used for their
manufacture.

Since 1880 at least four modifications of the standard
Bessemer process have heen introduced into the United
States, namely, the Clapp-Griffiths process from Eng-
land in 1884, the Robert-Bessemer process from France
in 1888, the Walrand-Legenisel process, also from
France, in 1895, and the Tropenas process from England
in 1898. As in the standard Bessemer process the mol-
ten metal is decarbonized and desiliconized by the use
of air in all the processes named, the modifications ex-
isting in the converters and in the manner in which the
air is blown through or across the metal,

As arule the Clapp-Griffiths converters ranged in ca-
pacity from two to three gross tons. The Robert-Besse-
mer and the Tropenas process are each used in this
country solely for the manufacture of steel castings.
The capacity of the Robert-Bessemer converters ranges
from 1} to 2 tons and that of the Tropenas converters
from 1 to 2 tons at each blow.

Clapp-Griffiths steel was first produced in the United
States at Pittsburg, Pa., on March 25, 1884, In 1890
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there were 6 establishments which were equipped with
converters for the production of steel by this process,
4 of which were in operation, their total production
amounting to 69,314 gross tons. In 1900 all of these
plants had been abandoned except 1 establishment in
Massachusetts with 1 converter, and this converter wag
idle. ‘

Robert-Bessemer steel was first produced in this
country experimentally at Springfield, Ohio, in Sep-
tember, 1888. In 1890 there were 5 completed plants
which were equipped with converters for the manufic-
ture of steel by this process and 1 plant was in course
of construction. The production of Robert-Bessemer
steel, principally in the form of castings, amounted to
4,361 grosstons in 1890. In 1900 the number of Robert-
Bessemer plants had decreased to 1, which was equipped
with 2 converters. All the plants reported in 1890, with
the exception of the one just mentioned, had been
abandoned or dismantled in the intervening ten years.
The production of Robert-Bessemer steel in 1900, all
in the form of direct castings, amounted to 2,300 tons.

Walrand-Legenisel steel was first produced in this
country in a small converter at East Chicago, Ind.,
in 1895, steel castings only being made. In 1896 this
converter, which had a capacity of 1,000 pounds, was
removed to Chicago, Ill., where it was put in opera-
tion in the same year, its output still being confined
to steel castings. It ran for a short time only, and
was dismantled in 1897.

Tropenas steel was first produced in the United States
at Derby, Conn., in May, 1898. In 1900 there werc 5
establishments which were equipped for the manufac-
ture of steel by this process. The production of 8 of
these establishments amounted to 747 tons, all in the
form of steel castings. In addition two establishments
(one in Connecticut and one in California) operated
Tropenas converters in 1900 and made about 150 tons
of castings. These establishments also produced other
products, which exceeded in value the steel castings
made. As in census compilations establishments aro
classified according to the articles of chief value pro-
duced, the 150 tons of steel castings above mentioned
are not included in the steel statistics given in Table
53, If this product be added to the 747 tons above
reported, a total of 897 tons of Tropenas castings is
reached for the census year 1900.

Table 58 shows the production and value by states
of the Bessemer steel ingots and castings produced in
the United States in the census year 1900; also the num-
ber of active and idle establishments and the number of
active and idle converters for the same year.




TapLe 53.—BESSEMER STEEL WORKS: EQUIPMENT, CAPACITY, AND PRODUCTION, BY STATES, 1900.
NUM?J;ESI;I }cglggun- CONVERTERS. INGOTS AND CABTINGS,
STATES. Active. Idle. Total, Ingots. Castings,
Total, || Active.| Idle. s .
Num- | ol || Mum- |oamactiy, | ons. 1 Tons! | Val Tons! | Value
ber. &)’%Elly‘ ber., cu.psrmlcsx Y, 'ons. Value, ons. alue, 18, N
United States ........... 42 33 9 70| 84,925 21 3,495 || 7,532,028 | $132,118,984 || 7,528,267 | $181,791,519 | 3,761 | £322,465
California,? Colorado, and I1li-
nois... 5 1,340,421 | 17,105,086 || 1,889,788 | 17,160,401 683 84, 685
Connecticuts, .onnnnennenna o0 e | S - T | | e O T B L
Indiana, Kentucky, and
Maryland ...l 4 326, 057 5,425,461 326,057 B, 425,461
Massachusetts ..oveecennenn.. b | PORPUIN I Y | RPN PORPORPt | IR A S | 1 | FPURRPORPI RPN | PO R RN
Michigan, Minnesota, and
Wisconsind ...l 4 8,000 278,500 [|ovevareeanncfrrmmmenaraaans
New York... | e e | - 1 O | P ) P
hio......... 6 1,607,353 | 89,773,262 || 1,697,358 | 82,778,262 |...
Pennsylvania B . 17 3,911,127 71,197,603 || 3,911,049 71,188,323
Virginia and West Virginia .. 3 254, 070 5,244, 072 264, 070 B, 244,072

1@&ross ton of 2,240 pounds.

2The quantity and value of the steel produced in California is included in the products reported by shipbuilding establishments,
8The quantity and value of Bessemer steel produced by 1 establishment in Connecticut is included in the products reported by establishments engaged in

the manufacture of ordnance and ordnance stores,

10ne idle Bessemer steel plant in Wisconsin is connected with an establishment which produces cast-iron pipe,

Of the 42 establishments which contained Bessemer
converters in 1900, 83 were active and 9 were idle.
These 42 establishments were equipped with 91 con-
verters, of which 70 were active during that year and
21 were idle. The total daily capacity of the 91 con-
verters was 88,420 tons, of which the active establish-
ments reported 84,925 tons and the idle establishments
8,495 tons. Allowing 300 working days, thiswould give
an annual capacity of 11,526,000 tons. Of the 42
establishments reported, 35 were equipped for the man-
ufacture of standard Bessemer steel, 1 for the manufac-
ture of Clapp-Griffiths steel, 1 for the manufacture of
Robert-Bessemer steel, and 5 for the manufacture of
Tropenas steel. Of the 85 standard Bessemer plants, 82
were equipped for the manufacture of steel by the acid
process and 8 for the manufacture of steel by the basic
process. The 82 acid plants were equipped with 72 con-
verters and the 3 basic plants with 8 converters. The
Clapp-Grifiths plant was equipped with 1 converter,
the 5 Tropenas plants with 8 converters, and the single
Robert-Bessemer plant with 2 converters.

Attention was called in the census report for 1890 to
the increase in the capacity of the standard Bessemer
convertersin use in that year as compared with those in
use in 1880, the usual capacity in the year last named
having been 5 tons, while in the year first named con-
verters of 10 to 12 tons were in use. ~Since 1890 the.
capacity of the converters at a number of DBessemer
plants has been further increased to 15 tons, while at
1 establishment 20-ton converters have been installed.

Sixteen states report plants equipped with Bessemer
converters in 1900, but in only 12 of these states were
these converters in operation, Massachusetts, New York,
Virginia, and Indiana all reporting idle Bessemer
plants. Of the 12 producing states, 3 report the manu-
facture of ingots and castings, 4 the manufacture of
ingots only, and 5 the manufacture of castings only.

The total production of Bessemer steel ingots and
castings amounted in 1900 to 7,582,028 tons, valued at

$132,118,984. Of the total, 7,528,267 tons, valued at
$131,791,519, or $17.51 per ton, were ingots, and 3,761
tons, valued at $322,465, or $85.74 per ton, were
castings.

Pennsylvania made 51.9 per cent of the total produc-
tion of Bessemer steel ingots and castings in 1900,
Ohio 22.5 per cent, and Illinois 16.1 per cent. These
8 states made 90.5 per cent of the total output. No
other state produced as much as 3.5 per cent.

Michigan produced 61.2 per cent of the total output
of Bessemer steel castings, No other state made 18 per
cent. The average \alue of the steel ingots produced
by Pennsylvania was $18.20 per ton; by Ohio, $19.31
per ton; by Illinois, $12.48 per ton; and by the remain-
ing states, $18.02 per ton.

Table 54 shows the number of active converters, the
quantity of steel castings made, and the value of these
castings for Robert-Bessemer and Tropenas plants for
the year 1900. No idle converters were reported, and
no ingots were made by either of the processes named.
The single idle Clapp-Griffiths converter in existence in
1900 is not included in the table.

TapLe 54.—ROBERT-BESSEMER AND TROPENAS STEEL
WORKS: EQUIPMENT, CAPACITY, AND PRODUCTION,
BY STATES, 1900.

ACTIVE
Number CONVERTERS, CGABTINGS.
of
STATES. establish- Dail
ments oLy
* |{Number. |capacity,ii Tons! | Value,
tong,?
Unh:ed States......... 6 o 10 118 3,047 | $288,074
Connecticut 21 1 8
%Llﬂifornia. ........ 21 1 7
NOI8.cveesannsn 1 3 50
Michigan ........ 1 2 10 (| %047 285,07
Minnesota ....... . 1 1 10
Wisconsin....oovvrveranerans . 1 2 30
1 Gross ton of 2,240 pounds, i

. - 3Included algo with establishments classified as "ordnance and ordnance
stor

es,”
sInecluded also with establishments engaged in shipbuilding,
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In addition to the tonnage given above, 1 establish-
ment in Conneecticut produced 89 tons of Tropenas
castings, This tonnage (and the value thereof) has
been included in the report for establishments engaged
in the manufacture of ordnance and ordnance stores.
One establishment in California also produced a small
quantity of Tropenas castings, but neither the tonnage
nor value of these castings is included in the table, both
items having been included in the report for the ivon
and steel shipbuilding industry.

(Of the total value of the Robert-Bessemer and Tro-
penas steel castings reported for 1900 Michigan con-
tributed 75.5 per cent and Wisconsin, 21.8 per cent.
No other state contributed as much as 1.7 per cent.

PRODUCTION OF OPEN-HEARTH STEEL INGOTS AND

CASTINGS. '

Open-hearth steel is usually made in a regenerative
furnace, lined with fire brick and having an acid or a
basic bottom. A mixture of pig iron and steel scrap,
or other highly refined material, is melted to the desirved
condition. It is then tapped into a ladle, a certain
guantity of spiegeleisen or ferromanganese being added
either in the furnace or ladle in order that the desired
percentage of carbon may be obtained. From the ladle
the steel is run into ingots or direct castings. The
melted mass, prior to the addition of spiegeleisen or
ferromanganese, is termed the bath. Artificial or
natural gas, highly heated, is used to melt the pig iron
and serap.  In the open-hearth furnaces the percentage
of carhon can be readily regulated. In an acid furnace
the slag contains usually 45 per cent of silica and
upwards, while in a basic furnace the slag as a rule
contains less than 20 per cent of silica.

Open-hearth steel was first produced in the United
States at Trenton, N. J., in December, 1868, the con-
struction of a furnace having been commenced in the
spring of the year named. This pioneer enterprise
was not a commercial success, and it was abandoned
after about two years of experimental work. A con-
siderable quantity of steel was made, but as a rule it
could only be rolled at an extremely high temperature.
The furnace had a melting capacity of about 4 or 5 tons
at each heat.

The second plant to manufacture open-hearth steel in
the United States was erected at South Boston, Mass.,
in 1869-70, the first steel being made early in the Iatter
year. The enterprise was a commercial success from
the start, the steel produced heing of good quality. It
was at first largely used for the manufacture of iron
rails with steel tops or heads; the steel welding with
the iron perfectly. Subsequently the manufacture of

steel-headed rails was discontinued. The steel was then
rolled into plates, which were used for boiler and five-
box purposes. This furnace had a capacity at each melt
of 5tons, It was operated, night and.day, for several
years.

In 1871 the erection of a 5-ton furnace was com-
menced at Nashua, N. H. It was completed and put in
operation in 1872. Forgings for marine and railroad
use were largely made. Boiler and fire-box plates were
also produced, and, later, locomotive and car-wheel tires,

In 1871 or 1872 an open-hearth furnace of about 5
tons capacity was erected at Pittsburg, Pa. It was put
in operation about the same time as the Nashua enter-
prise. Mild steel was made in considerable quantities,
and was used in the manufacture of plates for hoilers,
fire boxes, ete. All the works named above used
the acid process. Other establishments were shortly
erected in different sections of the country, but, as
will be shown later on, the growth of the open-hearth
steel industry in the United States was not rapid until
after the basic process had heen firmly established.

Basic open-hearth steel was first commercially pro-
duced in the United States in 1886, at Cleveland, Ohio,
although steel by the basic process had been made ex-
perimentally in a Bessemer converter at Steelton, Pa.,
in the spring of 1884. In 1888 basic open-hearth steel
was also manufactured commercially at Homestead, Pa,
In the census year 1900, as will be presently shown,
over 70 per cent of the open-hearth steel made in the
United States was produced by the hasic process. In
1890, however, only a very small percentage of the
total production was made by this process.

In 1880 the melting capacity of the open-hearth fur-
naces was from 7 to 10 tons per heat. In 1890 the size
had incrensed considerably, a number of plants haying
furnaces with a melting capacity of from 20 to 30 tons.
In 1900 the size had still further increased, a large
number of plants being equipped with 50-ton furnaces,
and at least one plant with a 75-ton furnace.

The production of open-hearth steel ingots and cast-
ings in the United States in the census year 1900 by the
acid and basic processes amounted to 8,044,356 tons, as
compared with 480,035 tons in 1890 and 75,269 tons in
1880, an increase in 1900 over 1890 of 2,564,321 tons,
or 534.2 per cent, and over 1880 of 2,969,087 tons, or
3,944.6 per cent. The average value per ton of the
open-hearth steel made in 1900 was $23.60.

Table 55 shows the production and value of acid and
basic open-hearth steel ingots and castings in 1900 by
states; also the number of active and idle establish-
ments and the number of active and idle furnaces foi
the same year.
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Tapre 55,—OPEN-HEARTH STEEL WORKS: NUMBER OF ESTABLISHMENTS AND FURNACES, AND PRODUCTION
AND VALUE OF ACID AND BASIC INGOTS AND CASTINGS, BY STATES, 1000.

INGOTS AND CASTINGS.
NUMBER OF
ESTABLISHAIENTS, NUMBER OF FURNACES. | -
STATES. ‘ Total, Acid. Basic.
i
Total. || Active,| Idle, || Total. }| Active. Idle. |[Gross tons. Value, Gross tons, Value, Gross tons. Value,
United States....c.ooeeenn... 96 82 14 331 307 24 1l 3,044,356 | $71,855,172 890,521 | $28,845,666 || 2,153,835 $43, 509, 506
Connecticut and Massachusetts . . 4 e 1 .. 52,854 | 2,354,503 36,07¢ | 1,727,028 16,980 626, 880
New Jersey and New York........ 10 6 4 21 16 6 64,283 | 2,729,880 39,753 2,004, 880 24,500 635, 000
TIANO0IS e e e em e e 6 5 1 26 24 2 249, 313 6,026,728 34,442 1,150, 400 214,871 4,876,323
Alabama, Kentucky, Maryland,
and Tennessee. .. 7 4 3 20 14 6 60,536 1,001, 406 2,844 61, 905 48,191 029, b0}
Ohio 8 B leveraeen 29 27 2 114,926 3,459,900 52,532 2,128,080 62,394 1,833,820
Indiana B B loenrannn 8 - 51, 953 1,441,837 30,818 1,010, 612 91,18 431, 225
Pennsylvani 49 45 4 205 199 Gl 2,437,918 | 53,639,364 691,396 | 20,011,086 || 1,746,522 43,628,278
Michigan, Minnesota,
and Wisconsin 7 b 2 11 9 2 23,074 1,201,559 3,132 163, 080 19,942 1,038,479

Fifteen states made open-hearth steel in 1900, as com-
pared with 10 in 1890 and 9 in 1880. In 1900 Pennsyl-
vania produced 80.1 per cent of the total output of the
whole country, Ilinois 8.2 per cent, and Ohio 8.8 per
cent, these 3 states making 92.1 per cent of the total
production. No other state made over 1.8 per cent.

Acid-open-hearth steel was produced in 12 states in
1900. Of the total output Pennsylvania contributed
77.6 per cent, Ohio 5.9 per cent, Massachusetts 4 per
cent, Illinois 3.9 per cent, Indiana 3.5 per cent, and
New Jersey 3.4 per cent. The production of no other
state exceeded 1.2 per cent. The average value per
ton of the acid open-hearth steel ingots and castings
made in 1900 was $31.83. :

Basic open-hearth steel was produced in 10 states in
1900. Pennsylvania was far in the lead of all other
states, its output amounting to 81.1 per cent of the total
production. Illinois was second, producing 10 per cent,
and Ohio was third, its production amounting, however,
to only 2.9 per cent. Alabama ranked fourth, its pro-
duction amounting to 2.2 per cent. No other state
made over 1 per cent. The average value per ton of
the basic open-hearth ingots and castings produced in
1900 was $20,20,

The number of active and idle establishments in 1800
which were equipped for the manufacture of acid or
basic open-hearth steel, or both, was 96, of which 82

were active during the census year and 14 were idle.
The 82 active establishments had, all told, 307 furnaces,
of which 139 were acid and 168 were basic. The 14
idle establishments had 13 acid furnaces and 11 basic
furnaces. In addition, at the close of the census year,
14 establishments were erecting 43 open-hearth fur-
naces, 11 to manufacture steel by the acid and 32 by the
basic process. The 11 acid furnaces were being erected
in the following states: Delaware, 1; Massachusetts, 2;
Missouri, 1; Ohio, 2; and Pennsylvania, 5. The 32
basic furnaces were being constructed in the states
named: Alabama, 1; Delaware, 4; Illinois, 4; Indiana,
2; Kentucky, 8; Missouri, 2; Ohio, 1; and Pennsylvania,
15. The 8 furnaces in Kentucky were partly erected
prior to the opening of the census year, and work upon
them stopped; they were not completed at the close of
the census year.

Of the 82 active open-hearth establishments reported

for 1900, 46 produced acid steel only, 19 produced

bagic steel only, and 17 produced both acid and basic
steel. In 1900 the number of open-hearth establish-
ments which produced ingots only was 38; castings
only, 82; and both ingots and castings, 12.

Table 56 shows the production and value of acid and
bagic open-hearth steel ingots and castings separately
by states.

TasLe 56.—OPEN-HEARTH STEEL WORKS: PRODUCTION AND VALUE OF ACID AND BASIC INGOTS AND CASTINGS,
BY STATES, 1900,

ACID AND BASIC.
Number
of pro- .
STATES. duein Total, Ingots. Castings,
establish-
ments. T ]
Grosg tons, Value. Gross tons, Value. Gross tons, Value,
United States cuvverririeiietiie i rieiriiaeasrnneseeaieninnanasanas 82 || 3,044,866 | $71,855,172 || 2,878,827 | $58,850,581 105,529 | $13,004,501
Conngcticut and Massachusetts ...uveveiviiiiienserinerseaismsrsensneennas 4 52,364 2,364, H03 44,844 1,769,440 7,510 53p, 063
New York, New Jersey, and Maryland 7 66, 533 2,786,130 49,760 1,969, 250 16,788 1,516,880
Alabama and Tennessee.....ovveveereennn 3 48, 285 945,166 48,191 989, 501 04 5, 666
Tlnois and INAIANA ... .eeeeianeaenrrnerasanens 10 301, 266 7,468, 560 256, 859 4,852, 997 44,407 8,115,563
Michigan, Minnesota, Missouri, and Wisconsin ... 5 28,074 1,201, 559 12,617 882,179 10,457 819,880
QOhio ....... et aaiaNmeseeeteaaecaeiran et aacanaiasassntanranasaaas 8 114, 926 8, 459, 900 96, 824 2,049, 162 18,102 1,410,788
PennsyIvania ... iiiiiiiiiieeirree e aaaans eeearrrrnraa, 45 | 2,437,018 | 53,039,864 || 2,360,742 | 48,088,052 68,176 5,561,812

1Includes 1 establishment in New York which was operated experimentally, but which did not produce steel commereially.
2Includes 1 active establishment, the products of which are reported with establishments classed as ' foundry and machine shop products.”
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TaBre 56.—OPEN-HEARTH STEEL WORKS PRODUCTION AND VALUE OF ACID AND BASIC INGOTS AND CASTINGS,

BY STATES, 1900—Continued.
ACID.
Number
of pro-
STATER. duein, Total. Ingots. Castings,
establish-
ments.
Gross tons. Value. Gross tons, Value, Gross tons, Value,
UNIted StAIES vrnnnrmer e vaae o eeinrraarrarernnnacaaanaaner rannaans 82 890,521 $28, 345, 666 761,616 | $17,969, 322 129, 005 $10, 876, 844
Connecticut and Massaehusett. casewsserreeciiraicssassastrsennencnanaaan 4 36,074 1,727,623 28, 564 1,142, 560 7,610 685, 063
New York, New Jersey, and Marylan 17 42,033 2 151,180 25,250 634 250 16 783 1,516,880
‘Alabama and Tennessee. .......... 3 94 5 [i157: 31 | PPN I 5, 658
Ilinois and Indianf .., ,.oveeviviiiiaiesaaonens 10 66, 260 2, 161 012 44,423 800, 232 20, 837 1,360,780
Michigan, Minnesota, Missouri, and Wisconsin 5 3,132 163, 080 2,275 63, 700 867 99, 880
L0115 U R 8 52, 532 2, 126, 080 34,480 716,842 18,102 1, 410 738
B a1 Y T T X TR TR TRT P PPI 245 691 396 | 20,011,086 626 574 14,613,288 64, 822 6 897 848
. BASIC.
Number
of pro- :
BTATES, ducing Total. Ingots. Castings.
establish-
ments,
Gross tons. Value. Gross tons. Value. Gross tons, Value.
UTHERA SEALES «vnnromeennrceeeassanserearmacsnnssrsesnssonsetsssoanssns 82 || 2,153,835 | 948,509,506 j| 2,117,311 | $40,881,269 36, 624 $2, 628, 247
Connecticut and Massachusetts «ooovaaens 4 16,280 626, 880 16,280 626, 880
New York, New Jersey, smd Maryiand 17 24, 500 636, 000 24, 500 635, 000 i,
Alabama and Tennessce. .. 3 48,191 939, 501 48,191 939, 501 ..
Hiinois and Indiana... 10 236, 006 5,307, 548 212, 436 3,662, 766 28, 570 1,754,783
Michigan, Minnesota, 5 19,942 1,088,479 10, 842 318, 4’ 9, 60 720, 000
[o) IR T T, 38 62, 304 1,833,820 62, 39 1,8881820 [l vooonenn]enreananenenes
Pennsylvanm, ................ s 245 || 1, 746, 522 33 6.8 278 || 1, 743 168 38 4'74 814 8,354 158, 464

1Includes establishment in New York which was operated experimentally, but which did not produce steel commercially.

2Includes 1 active establishment, the products of which are reported with establishments classed as

Eleven states in 1900 produced either acid or hasic
open-hearth ingots and 11 states likewise produced
either acid or basic castings. Four states which pro-
duced ingots did not report castings, and 4 states which
produced castings did not make ingots.

Of the total production of acid and basic open-hearth
steel in 1900, 94.6 per cent was ingots and 5.4 per cent
was castings. The average value of the ingots was
$20.44 per ton and of the castings §78.56 perton. Penn-
sylvania reported an average value per ton of $20.30
for ingots; Ohio, $21.16; Illinois, $16.25; Alabama,
$19.50; Indiana, $20.19; Massachusetts, $39.46; and
New Jersey, $25.07. These states are the leading manu-
facturers of open-hearth steel.

Acid open-hearth ingots or castings were made in 12
states in 1900, 6 states reporting ingots and castings, 2
states ingots only, and 4 states castings only. Of the

total production, 85.5 per cent was ingots and 14.5 per

cent was castings. Of the acid ingots reported, Penn-
sylvania made 82.8 per cent, the average value per ton
being $23.52; Ohio made4.5 per cent, the average value

“foundry and maehiue shop products.”

per ton being $20.78; Massachusetts made 3.8 per cent—
average value per ton, $40; Indiana made 3.2 per cent—
average value per ton, $20; and New Jersey made 3 per
cent—average value per ton, $25.13. None of the other
producing states made over 2.6 per cent. .

Ten states made basic open-hearth ingots or castings
in 1900. Of this number 7 states reported ingots only,
9 states both ingots and castings, and 1 state castings
only. Of the total production 98.8 per cent was ingots
and 1.7 per cent was castings. Pennsylvania made
'82.8 per cent of ‘the ingots, the average value per ton
being $19.21; Ilinois made 9 per cent—average value
per ton, $16. 32 and Ohio made 2.9 per cent—average
value per ton, $2l 38, These 3 states made 94.3 per
cent of the tetal production. Alabama made 2.3 per
cent, the average value per ton being $19.50; Indiana,
1 per cent—average value per ton, $20.40, and New
Jersey, 0.9 per cent—average value per ton, $25. No
other state produced over 0.8 per cent.

Table 57 shows the number and daily capacity of the
active and idle acid and basic open-hearth furnaces in
1900, by states.
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Taere 57.—OPEN-HEARTH STEEL WORKS: NUMBER AND DAILY CAPACITY OF ACTIVE AND IDLE ACID AND
BASIC FURNACES, BY STATES, 1900.

ACID AND BASIC FURNACES.
ACID FURNACES, BASIC FURNACES,
AGGREGATY, |[TOTAL ACTIVE.|| TOTAL IDLE,
Num-
ber of R
STATES, elsitaﬂa- Total, Active. Idle. Total. Active. Idle.
monts, o D8I (L | Dty ||| Daily
um- capac- Num-| capac- i Num- capac- Daily Daily Daily Daily Dally Daily
ber. oy her. téfiz’l ber. tég;’l Num-| capac- | Num-| capac- [Num-| eapac- [Num-| capaé- [Num-| eapac- |[Num-{ eapac.
ons, i ber. | ity, || ber, | ity, ber, | ity, ber. | ity, ber, | ity, ber. | ity,
tons.! tons,! tons,! tons.! tomna.? tons,!
United States .. 96 I 831 119,080 || 807 | 18,245 24 786 || 162 | 6,419 ) 189 | 6,084 18 325 {f 179 | 12,611 | 168 [ 12,151 11 460
Alabama 3 Bl L0\ 12 L1200 1| 30 0.eeiifeeniensdlooenn 30
Connecticut 1 1
Ilinois. 6 26
Indiana 5 8
Kentucky... 2 i}
Maryland..... 1 1
Massachusetts .. 8 10
Michigan............ 1 1
Minnesota ........... 2 4
Missouri ...... . 1 3
New Jersey .. 4 9 6
, New York..... 6 12 7
Ohio....... . 8l 29| 1,272 b
Pennsylvani 49 || 205 | 12,926 i
Tennessee .. 1 O T | A A I 1 18 | PO RO, 1
Wisconsin .... 3 8 8

1Gross ton of 2,240 pounds.

Table 57 shows that while Pennsylvania had a little
less than two-thirds of the total number of open-hearth
furnaces in 1900, it had more than two-thirds of the
total capacity reported for the whole country. Ohio
was next in order in the number of furnaces, but it
ranked third in capacity, Illinois reporting 3 less fur-
naces but 806 tons more capacity. Alabama ranked
fourth in the number of furnaces and Massachusetts
fifth.

In the number and capacity of acid furnaces Penn-
sylvania ranked first, Ohio second, and Massachu-

TasLe 58.—0PEN-IIEARTH STI]LL WORKS: PRODUCTION

setts third. Illinois ranked fourth in capacity but fifth
in the number of furnaces, New York reporting 1
more furnace buta much smaller capacity. Inthe num-
ber and capacity of basic furnaces Pennsylvania was
first and Illinois second. Ohio was third in the
number of furnaces but fourth in capacity, Alabama
reporting 1 furnace less but a considerably greater
capacity.

Table 58 shows the production and value of open-
hearth steel castings by the acid and basic processes by
states.

AND VALUE OF AOID AND BASIC CASTINGS, BY

STATES, 1900

Number || Nomber | Number GASTINGS,
of pro. of estab- | of estab-
STATRE. duein uf;}gﬂﬁ’l‘gm lgaal;r]xg%lgts Total, Acid, Basle.
e%\:ﬂg o Miid b%isic
castings. | castings. Tong.! Value, Tong.! Value, Tons. 1 Value,
TUnited StateS. ceeieencareaaaaceannirsaovarecnaas 2 4fl 40 [} 165,529 | $18,004, 591 129,006 | $10, 376 844 36, 624 §2, 628, 247
Connecticut, Massachusgtts, and New Jersey ......... 4 14,4922 1,196, 948 14,422 1, 196,913
IMirocisand f\[issour ............................. . 25 47,881 3 317 7oL 14, 661 843, 008
INAIAND 4 oveeear e icciiiaa, s 3 6,176 "B17 , 112 6,176 617,772
New Yorlk, Tennessee, and Wisconsin . B 10, 822 1, 010 035 10, 822 1, 010 036
..................................... 4 18,102 1,410,768 18,102 1 410,738
Peunsylvmna, ......................................... 23 68 176 B, b6, 812 64 822 5 897 848 8,864 168, 464

1Gross ton of 2,240 pounds.

Of the 44 open-hearth establishments which produced
steel castings in 1900 there were 39 which made acid
castings only, 4 which made basic castings only, and 1
which made both acid and basic castings. The estab-
lishments which produced steel castings only were
equipped with 51 acid and 9 basic furnaces.

The average value per ton of the acid and basic open-
hearth castings made in 1900 was $78.56. Pennsylvania

20ne establishment in Tllinols makes both acid and basic castings.

‘Xt therefore appears in both the acid and basie columns,

produced 41.2 per cent of the total output, the average
value per ton being $81.43; Illinois 23.1 per cent, the
average value per ton being $67.95; Ohio 10.9 per cent,
the average value per ton being $77.93; New York 6
per cent, the average value per ton being $88.52, and
Missouri 5.8 per cent, the average value per ton being
$75.  No other state produced over 4.1 per cent.

Of the acid castings reported Pennsylvania made 50.2
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per cent—average value per ton $83.27; Ohio, 14 per
cent—-average value per ton $77.93; Illinois, 11.4 per
cent~—average value per ton $57.50, and New York 7.7
per cent—average value per ton $88.52. New Jersey
made 5.4 per cent, Massachusetts 5.2 per cent, and
Indiana 4.8 per cent of the total production. No other
state made over 0.7 per cent.

The 3 states which produced basic steel castings in
1900 were Illinois, Missouri, and Pennsylvania, the
state first named turning out almost two-thirds of the
total production (64.5 per cent). Missouri made 26.3
per cent and Penunsylvania 9.2 per cent. The average
value per ton of basic castings in Illinois was $74.45;
in Missouri, $75; and in Pennsylvania, $45.76.

PRODUCTION OF CRUCIBLE STEEL INGOTS AND CASTINGS.

Crucible steel, which is produced in pots holding from
90 to 100 pounds of metal, was not successfully made

MANUFACTURES.

in which the steel is melted are made from plumbago,
clay, and sand, and are usually filled with a mixture of
charcoal and small pieces of very pure wrought iron,
steel scrap, blister steel, tool scrap, ete., the mixture
largely depending upon the quality of the steel desired.
As a rule, from three to four hours are required to
reduce the metal to the proper condition, when it is
poured into ingots or castings. Crucible steel is largely
used in the manufacture of tools, dies, saws, fine springs,
cutlery, etc.

Table 54 shows the equipment, capacity, and produc-
tion of the crucible-steel works, by states, for 1900.

In 1880 the production of erucible steel amounted to
68,037 tons, in 1890 to 73,882 tous,and in 1900 to
104,393 tons. The number of establishments in 1880
was 37, located in 9 states; in 1890, 47, located in 11
states; and in 1900, 40, located in 10 states. As shown
in the table, a very small proportion of the crucible

in commercial quantities in the United States until 1832,

steel made in 1900 was used for the manufacture of

when it was produced at Cincinnati, Ohio. The pots | direct castings.
Tasie 59.—CRUCIBLE STEEL WORKS: EQUIPMENT, CAPACITY, AND PRODUCTION, BY STATES, 1900.
3 NUMBER OF POTS INGOTS AND CASTINGS,
NUMBER OF o "o DAILY CAPACITY,
ESTABLISHMENTS. “I"’:{TL?HET“ED ToNs!
ETATES. ' Total. Ingots, Castings.
Total. || Active.| Idle. || Total. | Active,| Idle. || Total, || Active.| Idle.|| Tons. Value, Tons, Value, Tons. | Value,
United States........... 40 a7 3 2,619 2,528 91 ) 52.51 519.0 | 6.5| 104,393 | 87,778,830 100,750 | $7,286, 882 3,643 | $480,448
Connecticut and New York.. 5 |18 PO 258 258 [...... 56.0 56.0 ... 10, 266 949, 895 8, 682 728, 920 1,674 225,475
Maryland, Tennessee, and
3 [ 35 S 44 L2 OO 7.5 (2% P 2,102 93,165 1,778 72,276 329 20, 889
. 6 & 1 7 70 3 14,0 13,51 0.5 1,086 LY 7 | R 1,086 167, 924
4 [ 3 P 300 300 |...... 59.0 69,01...... 9, 600 513, 000 9, 600 513,000 |[..aniiiniinn..
22 20 2 1,9}4 1,856 83 || 889.0 3888.0! 6.0 81,349 | 6,059,846 80,795 | 5,977,686 664 82,160

1Gross ton of 2,240 pounds,

In 1900 there were 5 states which produced crueible
steel ingots and castings, 2 states which produced in-
gots only, and 3 states which produced castings only.
The average value per ton of the ingots and castings
was $74.46; of the ingots only, $72.83; and of the cast-
ings only, $133.53,

Pennsylvania made almost four-fifths of the total
production of crucible steel in 1900. New Jersey and
New York ranked next in production in the order
named. The quantity made by the remaining states
was small, :

The average value of the crucible steel ingots pro-
duced in Pennsylvania was $73.99; in New Jersey,
$53.44; in New York, $85.20; and in Connecticut,
$78.78. The crucible castings made in 1900 were
largely produced in New York, which reported 1,414
tons, the average value being '$147.09 per ton. Wis-
consin, which ranked second, reported an average
value of $150.85 per ton, Pennsylvania an average of

$148.30 per ton, and Illinois an average of $185.13 per
ton.

PRODUCTION OF STEEL BY MISCELLANEOUS PROCESSES.

The production of steel in the United States by proc-
esses other than those already enumerated is not very
large. During the census year 1880 the quantity made

was 4,425 tons, all by Connecticut, New Jersey, and
Pennsylvania. In 1890 New Jersey and Penngylvania,
were the only producers, the quantity made amounting
to 8,587 tons, In 1900 New Jersey and Pennsylvania
were again the only states which produced steel by
special processes, the output amounting to 4,228 tons.
Much the larger part of this steel was made in New
Jersey. All of the miscellaneous steel produced in 1900
was in the form of castings. The average value per ton
was $188.58.

Table 60 shows the total production of steel by all
minor processes in 1900. '
TasLe 60.—PRODUCTION OF STEEL CASTINGS BY MIS-

CELLANEOUS PROCESSES, 1900.

Nfumb%r Da,iliy PRODUCTION,
of estab- | capacity,
STATES. ligh- £ross
ments. tons, Tons,1 Value,
New Jersey 1
Pennsylvania 2 } b6 4,923 $#796, 389

1 Gross ton of 2,240 pounds,

PRODUCTION A;\'Ij VALUE OF ALL KINDS OF STEEL
INGOTS AND CASTINGS.

Table 61 shows the production and value of all
kinds of steel ingots, by states, in 1900. '
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Tasre 61.—STEEL WORKS: PRODUCTION AND VALUE OF CRUDE STEEL INGOTS, BY STATES, 1900.
AGGREGATE, BESSEMER, OPEN-HEARTH, CRUCIBLE.
STATES. Taotal. Acid. Basie,
Tons.! Value. Tons,! Value. Tons.! | Value.
Tons.! Value, Tons.! Value, Tons.! Value,
United States..... 10,507,844 | 197,928,982 || 7,626,267 | $131,791, 619 || 2,878,827 1858, 860,581 || 761,516 |$17,969,322 || 2,117,311 |$40, 881,259 (| 100,760 1§7,286, 882
Connecticutand Massa-
chusetts v.oevvreannn. 45,979 1,858,860 [|..ieevnnnis|avemanaannnnnn 44,844 | 1,769,440 || 28,564 | 1,142,560 16,280 626,880 || 1,185 89,420
New Jusey and New
................. 64, 547 2,360,500 {|.eeremmnis]iannnaaeans 47,500 | 1,213,000 {| 23,000 578,000 24, 500 635,000 || 17,047 | 1,147,500
Mz\r\ laud and West Vir-
................. 509, 140 9, 262, 676 505, 390 9,161,426 2,250 56,250 2, 250 56,280 {laeneennena]ovianeanaaad|l 1,500 45, 000
Aluba.nm, Kentucky, | -
and Tennessee........ 122,951 2,459, 884 74,737 1,518,107 48,191 L3 15+11) N | PO P 48,191 939, 501 28 2,276
Coloradn, Michigan, zmd
Minnesota . 141,750 2,491,419 129,183 2,109, 240 12,617 882,179 2,275 63,700 10,342 318,479 1]... .
1inois . 18 480 093 || 1,210,605 16, 061, 161 211,082 | 8,428,932 || 19,781 307,392 191,301 | 38,121,540 .
Indm.nn ‘l74 (1715 30 N PN 45,777, 924,006 1| 24,642 492, 840 21,135 481,925 .
..... 84, 817 424 11 1,697,868 32,773,262 06,824 | 2,049,162 [} 84,430 715, 8342 62,804 | 1,338,820 , 000
Punnsylvtmi 125 254, 061 § 8,911,049 71,188,328 | 2,309,742. 48 088, 052 626 674 | 14, 616, 238 1 1, 743 168 | 83,474,814 5,977, 686

1Gross ton of 2,240 pounds,

Of the production of all kinds of steel ingots in 1900
71.6 per cent was Bessemer, 27.4 per cent was open
hearth, and 1 per cent was crucible. No ingots were
made by any minor process. The contribution of
Penngylvania to the grand total was 60.5 per cent, that
of Ohio 17.1 per cent, and that of Illinois 18.5 per cent.
These 3 states made 91.1 per cent of all the ingots made
in 1900. ,

Of the total value reported 66. 6 per cent was Bessemer,
29.7 per cent was open hearth, and 3.7 per cent was
crucible. The steel ingots made in Pennsylvania

amounted in value to 63.3 per cent of the total, in Ohio
to 17.6 per cent, and in Illinois to 9.8 per cent. Com-
bined these 3 states produced 90.2 per cent of the total
value reported.

Table 62 shows the total production of castings made
by the Bessemer, open-hearth, erucible, and miscella-
neous processes, by states, in 1900. In order to avoid
disclosing the operations of individual plants it is
necessary to combine steel castings made by miscella-
neous processes with those produced by the crucible
process. '

TaBLe 62.—STEEL WORKS: PRODUCTION AND VALUE OF ALL KINDS OF STEEL CASTINGS, BY STATES, 1900.

. " .y CRUCIBLE AND MISCEL-
TOTAL. RESSEMER. OPEN-HEARTH. LANEOUS,
STATES, )
Tons.! Value. Tons.! Value. Tons.l Value. Tons.! Value,

United SaLES. . oeuvrs ittt 177,156 | $14, 609,893 8,761 $322,405 || 165,629 | $13,004,591 7,866 1,282,887
Connecticut and Massachusetts.cieesaeenan Ceaveraanancsranannens 7,770 GO2, 850 | eerncnneriorronimnanonnn 7,610 585, 063 260 17,498
Colorado and Missouri ..., 9,773 729,817 178 9, 817 9, 600 F20,000 [foveomnseaaaarennnrannen
Tinois and Indiang ......... 45,213 3,179, 187 610 24, 868 44,407 3, 11,, 5683 206 38, 766
Michigan, Minnesota, and Wx 4,647 497,048 3,000 2’78 600 867 9, 380 790 119,168
New Jersey and New York.. 21,517 2,808,701 {|.....cenn 16,783 1, 516 880 4,734 848,821
Ohio and Tennessee...... 18,525 1,437,282 [l eneunesonfen 8,196 1 41(:, 303 829 20, 889
Pennsylvania 69,711 5 798, 302 78 68,176 5, 651, 312 1,467 237 710

1 Grosy ton of 2,240 pounds.

Table 62 shows that of the total production of steel
castings in 1900, 93,4 per cent was made by the open-
hearth process, 4.5 per cent by the crucible and minor
processes, and 2.1 per cent by the Bessemer process.
Of the grand total Pennsylvania made 89.4 per cent,
Illinois 22 per cent, and Ohio 10.4 per cent, the com-
bined production of the 8 states amounting to 71.8 per
cent.

Of the total value reported, 89 per cent was made
by the open-hearth process, 8.8 per cent by the cruci-

ble and minor processes, and 2.2 per’
semer process.

The average value per ton of all kinds of castmgb in
1900 was $82.47. Castings were not separated from
ingots in 1890 or 1880, and no comparisons can there-
fore be made with these two years.

Table 638 shows the total daily capacity, on double
turn, in ingots and castings, of all active and idle steel
plants in the United States in the census year 1900,
and the production and value of the steel ingots and
castings for the year named by states,

cent by the Bes-
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MANUFACTURES.

TapLe 63.—STEEL WORKS: CAPACITY OF PLANTR, PRODUCTION AND VALUE OF ALL KINDS OF STEEL INGOTS
AND CASTINGS, BY STATES, 1900.

) INGOTS AND CASTINGS,
DAITY CAPACITY.
STATES. Total. Ingots. Castings.
Total Active Idle
(tons).! (tong).! (tons).! Tons,! Value, Tons.! Value. Tons.! Value.
United States..oeeerrarerenrivinmaecns 58,031.5 53,746.0 4,986.5 10,685, 000 | $212, 638,875 10,507, 844 | $197,928, 982 177,166 $14, 608, 803
Alabams, ..ivereienciianns Susesumsasnnensaony 1,150.0 1,120.0 30.0 48,191 939, 601 48,191 939,501 flo..iiesenenifinennencacnnns
California,? Colorado, and Misscuri .. 649.0 649.0 [ceennnennnns 138, 906 2,839, 057 129,183 2,109,240 9,778 729,817
Conneeticntd..ocoviiinneiriiinennnnns 28,5 1.5 T P 2,197 221,862 1,135 89,420 1,062 182,442
Tlinois....... 6,631.0 6,651.0 0.0 1,460,710 [ 21,140,860 1,421,687 | 18,480, 003 30,028 2,660,767
Indiana cv.cepvicaniiiaennans 1,167.5 337, 830.0 b1, 967 1,442,485 45,777 924, 065 6,190 618,420
Kentucky and Maryland.... 2,748.5 2,634.5 214,0 329, 807 b, 526, 711 329, 807 6,526,711 ||leeeeeenecvaelacsnnnennonces
MassachuseltS .o.oenieerannn, B76. 5706, 100.0 b1, 5562 2,239, 654 44, 84 1,769,440 6,708 470,114
Michigan and Minnesota.... 190.0 150.0 40,0 14, 967 582, 679 12,617 382,179 2, 350 200, 500
. 390,0 25.0 62,832 | 2,843,719 52, 600 1,591, 000 10,232 1,252,719
235, 825.0 93,232 1,882,482 11, 947 69, 5 11,285 1,112,982
8,791, b 54,0 1,812,329 | 86,276,162 1,794,427 | 84,847,424 18,402 1,498,738
31,131.0 1,586.0 6,431,297 | 181,052,363 6,361,586 | 125,254,061 69, 711 6,798,302
1,168.5 200.9 954, 216 5,254,892 254, 003 B, 246, 348 193 ,

73, 302.5 2,297 296,548 flavrvenuerneen|anranrnnsnnnan 2,297 296, 548

1 Gross ton of 2,240 pounds,

2The quantity and value of the steel produced by 1 establishment in California is ineluded in the special report on “shipbuilding, iron and steel vessels,”
3The quantity and value of steel produced by 1 establishment in Connecticut is ineluded in the data for **ordnance and ordnance stores.”

Table 63 shows that the total daily capacity in 1900
on double turn of the active and idle steel plants
amounted to 58,081.5 tons, or, allowing 300 working
days to the year, 17,409,450 tons annually. The opera-
tion of all steel plants on double turn for this period
would notf, however, be possible. As shown by the
table, 7.4 per cent of the total capacity was idle during
the entire year. This would give an approximate
active annual capacity of 16,123,500 tons. Using
these figures as a basis, and comparing them with
the total production reported, it is found that the out-

put in 1900 was 66.3 per cent of the total active capa-
city.

The average value per ton of all kinds of ingots and
castings in 1900 was $19.89. Of the total production
98.8 per cent was ingots and 1.7 per cent was castings.

Pennsylvania made 60.2 per centof the total produe-
tion; Ohio, 17 per cent, and Illinois, 18.7 per cent.
No other state made over 2.5 per cent.

Table 64 shows the total production of all kinds of
steel ingots and castings by states for 1900, 1890, and
1880

TasLe 64.—STEEL WORKS: QUANTITY OF CRUDE STEEL INGOTS AND DIRECT STEEL CASTINGS PRODUCED,
BY STATES, 1880 TO 1900,

TOTAL (TONS).!

BEYSEMER STEEL (TONS).!

MISCELLANEQUS

EN-HE 1
OPEN-HEARTH STEEL (TONS). STEEL (TONS).1

CRUCIBLE STEEL (TONS).!

STATES.
1600 1800 1880 1900 1890 1880 1000 1800 | 1880 1900 | 1890 1880| 1900 | 1890 | 1880
United States...| 10,685,000 | 4,174,652 | 1,027,381 || 7, 532,028 | 8,617,198 | 879,660 || 3,044,356 | 480,085 76,269 || 104,893 | 73,882 | 68,087 || 4,298 | 8,537 | 4,425
Alsbams . 48,191 268 1...
California 2 7,550
Colorado . 124, 806 16,029 [... -
Connectie 2,197 1,556
Ilinois 1,460, 710 719, 956 226, 862
Indiana ..............
Kentueky......
Meryland ......
Massachusetts
Michigan.............
Minnesota. ... .
Missouri........
New Hampshire
llgew {'ersfy ........... X
ew York...... 282 | 101,769 | 77,451 [|..enera.... 94,109 | 75,143 3 1,161 |oovuen.. 8,861
............ 1,812,820 | 305,574 | 96,994 || 1,609,858 | 8100266 | 79,098 || 114995 | 5,308 | 99,064 ’ 550
Pennsylvania .. 6,431, 297 | 2,652,920 586,994 || 8,911,127 | 2,210,730 | 496,709 || 2,487,918 | 883,851 | 82,986 || 81,849
Tennessee.. 146 134 8,57 [l eeeeennes
Vermont ..o e 2,679 el
‘West Virginia 254,070 | 161,807 |........... 254, 070
Wisconsin.... 2207 ool 650

1Gross ton of 2,240 pounds,

2California produced asmall guantity of Tropenas steel castingsin 1900, which igineluded in the specinl report on the ‘‘iron and steel shinuilding" industry,

#Connectieut also produced a small quantity of Tropenas steel castings in 1900, but this production is not included in the figures given

The growth of the steel industry is most strikingly
shown in this table. The increase in the manufacture
of all kinds of steel in 1900 over 1890 amounted to
6,510,348 tons, or 155.9 per cent, and over 1880 to
9,657,619 tons, or 940 per cent.

or this state,

Taking up the production of steel by processes, it is
found that the output of Bessemer steel in 1900 in-
creased 3,914,830 tons, or 108.2 per cent, over 1890, and

6,652,378 tons, or 756.3 per cent, over 1880. In open-

hearth steel the growth was quite marked, caused chiefly




’

by the adoption of the basic process. In 1900 the in-
crease over 1890 amounted to 2,564,821 tons, or 534.2
per cent, and over 1880 to 2,969,087 tons. The pro-
duction of crucible steel in 1900 shows an increase over
1890 of 30,511 tons, or 41.3 per cent, and over 1880 of
36,356 tons, or 53.4 per cent. The output of crucible
steel in 1900 was the largest in the history of the country.

Of the total production of steel ingots and castings in
1900, 70.5 per cent was made by the Bessemer process,
28.5 per cent by the open-hearth process, and 1 per
cent by crucible and miscellaneous processes. In 1890
the Bessemer production was 86.6 per cent of the total,
the open-hearth production 11.5 per cent, and the cruci-
ble and miscellaneous production 1.9 per cent. In 1880
the production of Bessemer steel amounted to 85.6 per
cent of the total, open-hearth steel to 7.3 per cent, and
crucible and nnscellaneoub steel to 7.1 per cent.

Pennsylvania made 60.2 per cent of the total produc-
tion of steel in 1900, 63.5 per cent in 1890, and 57.1 per
cent in 1880; Ohio made 17 per cent in 1900, 9.5 per
centin 1890, and 9.4 per cent in 1880; and Illinois made
13.7 per cent in 1900, 18.7 per cent in 1890, and 22.1
per cent in 1880. The combined production of these 8
leading steel-producing states was 90.9 per cent of the
total in 1900, 91.7 per cent in 1890, and 88.6 per cent
in 1880.

The following states which produced steel in 1900
were not producers in 1880: Alabama, California, Col-
orado, Indiana, Maryland, Michigan, Minnesota, West
Virgina, and Wisconsin, On the other hand, Vermont,

IRON AND STEEL.
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which made steel in 1880, was not a producer in 1890 or
1900. . Kentucky and Missouri, which made steel in
1880 but not in 1890, appear again as producers in 1900,
Minnesota and Wisconsin report steel in 1900 for the
first time in any of the three periods named in the table.
New Hampshire, which made steel in 1890, has given
up its manufacture entirely, and does not appear as a
producer in 1900.
‘ MACHINERY.

Table 65 shows the equipment and capacity of the
rolling mills and steel works in 1900 as compared with
1890 and 1880.

TanLe 65.—ROLLING MILLS AND STEEL WORKS: EQUIP-

MENT AND CAPACITY, ACTIVE AND IDLE ESTABLISH-
MENTS, 1880 TO 1900.

1000 | 1890 | 1880
Ro]ling mills and steel works:
Number of establishments. ovoovieiiiinniionaaeaasn 476 429 301
Total daily capacity, finished rolled and forged
products, tons, double turn.......ovoiiiiiiiiieeen 190,122 141,576 ] 119, 730
Bessemer steel establishments, ingluded above. 42 61 11
Bessemer converters, TUMBET +..vreoenonss 91 97 24
T()ml dully capacity, tons of ingots, Gouble
28 0 + , 138,420 119,286 | 183,088
Open- huu th steel establishments, inecluded
208 = 96 68 25
Open-hearth furnaces, number............, 331 129 a7
Total dnily capacity, tons of ingots, double
F L S S D 119,080 | 18, 608 1788
Acid, furnsces. ... iiiiii, 162 | - ( ) (2)
Duﬂy eapacity, tong of acid ingots,
Gouble turn.......voveenniiiainl 16,419 2 2
\ Bagic, urnaees. .. coooiiiiiciiiiiiiie e 179 2 2
Dnlly capacity, tons of basic ingots,
Aouble turh.ueeivenierienaaaanens 112,611 ) *)
Crucible steel establishments, Included above. 40 47 37
Crucible pots, which can be used at o heat.| 2,619 ) 2,606 2,601
1Gross ton of 2,240 pounds, 2Not reported,

Parr IV—THE MANUFACTURE OF IRON BLOOMS AND HAMMERED BAR IRON
FOR SALE.

FORGES AND BLOOMERIES.

The statistics given below relate only to the manu-
facture for sale of hammered charcoal blooms, hillets,
and bar iron direct from iron ore and of hammered
charcoal blooms, billets, and bars from pig iron and
from serap iron and steel. The production of estab-
lishments which consume in their own works the char-
coal blooms or bars made is not included in any of the
tables.

The products of a ¢“ forge” are hammered blooms and
bars made direct from iron ore; the products of a
“bloomery” are hammered hlooms, bars, etc., made
from pig iron and serap iron and steel.

In 1880 there were 93 active establishments engaged in
the manutacture for sale of hammered blooms, bars, ete.,
located in 8 states, namely, Missouri, New Jersey, New
York, Pennsylvania, Georgia, North Carolina, Tennes-
see, and Virginia. In the 4 states first named blooms
and billets were produced, while in the 4 states last
named hammered bar iron was made. In 1890 the
number of active establishments had declined to 20, the
producing states being New York, Pennsylvania, Mary-

land, and New Jersey. In the state first named char-
coal blooms and billets only were made, w.1 being
produced direct from the ore. In the other states

-hammered blooms and billets from pig and scrap iron

were produced.

In 1900, 7 establishments only were engaged in the
manufacture for sale of hammered charcoal blooms,
billets, and bars, located in New York, Pennsylvania,
and Maryland. As in 1890, the New York establish-
ment made its entire product direct from the ore, while
Pennsylvania used pig iron and scrap ivon and steel and
Maryland serap iron and steel only in producing the
blooms, billets, and bars made.

Blooms and billets made direct from iron ore are
largely used in the manufacture of crucible steel,
especially when fine grades of tool steel are desired,
while billets, blooms, etc., made from pig iron and
from scrap iron and steel are as a rule rolled into
plates, sheets, skelp rods, etc., and used in the manu-
facture of boiler tubes, boilers, screws, rivets, wire, etc.

Table 66 shows the leading statistics for the forge
and bloomery industry for the census years 1900, 1890,
1880, and 1870.
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TanLe 66,—FORGES AND BLOOMERIES: 1870 TO 1900.!

DATE OF CENSUS.

1900. 1890, 1880. 1870.2

7 20 03 82
L 15508, 388 | §876,470 193,915,213 | $4,500,733

12 415 ® (5)

Wage-earners, average number..... 29 7 s 2,90
Tot%tl WHTES ceaenens g ................ 297,18L | §199,005 | $915,305 | $195,964

Men, 16 years and over.... - 26 468 2,876 2,819

Wages $97,18 $198, 705

Women, 16 years and over ......je..-- P PO ’ 3 2

T (DRI SIS FPO P, ®) *)

Children, under 16 years 3 61 81

WHZES ceeevvmnanisarann $260 (5) gﬁ
Miseellaneons expenses $15,203 | 864,680 (%) o
Cost of material used $427, 160 906, 208 @2, 546,915 | $b, 685, 466
Value of produets?............ ...} $592,432 31,183,404 |3, 968,074 | 87,647,054
Tons of produets® .. .oovievennnnanen 16,497 l 81,049 , 64,783 98, 936

1Thig summary includes only active establishments for 1880, 1890, and 1900;
guch establishments were not reported separately in 1870, .

28ee remarks in regurd to the depreciated currency of 1870, and inclusion of
capital, employees, and wages for mining, ete,, for 1880, .

SlecluJes rented property valved at $236,000; no rented property reported
for previous censuses. . R

+Inelndes proprietors and firm members, with their salaries; numhar only
reported in 1900, but not included in this summary, (See Table 73.)

5 Not reported separately.

8 XNot reported.

7Ineludes values for which tonngge was not reported.

£@roks ton of 2,240 pounds.

In 1900 as compared with 1890 there was a decrease of
18 in the number of active establishments, of $368,082
in the capital invested, of 245 in the number of wage-
earners, of 101,881 in the amount of wages paid, of
$578,048 in the cost of materials, of $661,062 in the
value of products, and of 15,552 tons in the production
of hammered blooms, billets, bars, ete. Compared with
1880 the decline was even more marked, the decrease
in the number of establishments amounting to 8¢,
in capital to $3,406,825, in wage-earners to 2,713, in
wages to $818,211, in the cost of materials to $2,219,755,
in the value of products to $3,445,642, and in output to
49,286 tons.

CAPITAL.

Table 67 shows the capital invested in active and idle
forge and bloomery establishments in 1900, 1890, and
1880. Attention is called to the fact that not a sin-
gle forge or bloomery for the production of blooms,
billets, bars, ete., for sale was in course of construction
at any of the three periods named in the {able.

TasLe’ 67.—FORGES AND BLOOMERIES: DISTRIBUTION

OF CAPITAL, ACTIVE AND IDLE ESTABLISHMENTS,
1880 TO 1900.

CAPITAL,
Dor ot
er o i
Buildings,
CLASSES. Year. estab- machinery,| Land,
ments, Total. tools, and | cagh,and
g imple- sundries,
ments.
Total..eeerainnnnann 1900 14 18619, 488 $236,420 $383, 068
1890 321t 1,074,970 462, 00 612,470
1880 118 4,395,963 || 2,801,550 2,094,413
Active establishments ....[ 1900 7 508, 383 184,420 323,968
' 1890 20 878,470 338,000 538,470
1880 93 |1 8,015,213 || 2,018,800 ] 1,806,418
Idle establishments....... 1900 7 111,100 52, 000 509,100
1800 12 198, 500 124,500 74, 000
1880 25 480, 750 282,750 198,000

1 Includesrented property valued at $236,000; no rented property reported for
previous censuses,

MANUFACTURES.

Exactly one-half of the existing forges and bloomeries
in 1900 were idle. In 1890 three-eighths were idle, the
active numbering 20 and the idle 12, while in 1880 a
little over one-fifth were idle, the active numbering 93
and the idle 25. The active plants in 1900 were chiefly
engaged in the production of material for special work,
The industry is not likely to assume any irhportance in
the immediate future.

In 1880 the capital invested in buildings, machinery,
tools, ete., was slightly in excess of the amount invested
in land, stock, etec. In 1890, however, the investment
in buildings and machinery was considerably smaller
than the investment reported for land and stock. In
1900 the investment in the latter items exceeded the in-
vestment in the former items by almost $150,000. If
the total capital reported for the active and idle estab-
lishments in 1900 is compared with the capital reported
for the idle establishments alone in 1880, it is found
that the former exceeded the latter by only $1388,738.

Of the T idle establishments reported for 1900, 4 wers
located in Pennsylvania, 1 in Maryland, 1 in New Jer-
sey, and 1 in North Carolina. With the single excep-
tion of the North Carolina plant all the idle establish-
ments were equipped for the manufacture of hammered
blooms, billets, ete., from pig iron and scrap iron and
steel. The establishment in North Carolina produced,
when in operation, finished hammered bars direct from
the ore. It has been idle for several years, its last
products having been turned out in 1896. It then found
a ready sale for its bars in North Carolina and Vir-
ginia, the price realized being about 5 cents per pound.
The forge has an annual capacity of about 75 tons of
finished bars, but it seldom produced over 50 tons.
Local magnetic ore was used. This forge is the last of its
kind, although twenty or thirty years ago it had scores
of counterparts in the mountainous distriets of the South,
Many of these forges were owned and operated by
farmers, who ran them only when the local demand for
iron would justify their operation, and when the water

‘in the mountain streams was high enough to furnish the

power to blow the fires and to drive their hammers.
One by one these forges have been abandoned and dis-
mantled. So far as the South is concerned, this branch
of the industry is practically extinct.

Of the 3 states which produced hammered charcoal
blooms, billets, or bars in 1900, 2, New York and Mary-
land each reported 1 active establishment. The remain-
ing 5 active establishments were all located in Penn-
sylvania. This state made 55.9 per cent of the total
production of 1900, Maryland 24.9 per cent, and New
York 19.2 per cent.

MATERIALS USED.

Table 68 shows in detail the quantity and cost of the
materials used by forges and bloomeries in 1900, 1890,
and 1880. With the exception of charcoal, which is
reported in bushels, all quantities are given in gross
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tons of 2,240 pounds. Comparisons of cost for the
iron ore, pig iron, scrap iron and steel, fuel, ete., con-
sumed in 1900 can not be made with the cost reported
for these items in 1890 or 1880, as in the year first
named the amount paid as freight is sometimes included
and sometimes excluded in the cost reported for each

material. In hoth 1890 and 1880, however, the cost
reported for ore, scrap, fuel, etc., was the cost at
works, all freight charges being invariably included.
In 1900, when the freight charges are not included in
the cost of the materials named, they have been added
o “‘all other materials.”

TapLe 68.—FORGES AND BLOOMERIES: QUANTITY AND COST OF MATERIALS USED, 1880 TO 1900.
1900 1800 1880
CLASSES,
Gross tons, Cost. Gross tons, Cost. Gross tons, Cost.
T PPN TP §327,160 [[+neuneenennennns $905,208 .reemranennennn $9, 546, 916
D8 T e PSS 6,282 22,414 16,792 110, 587 1 71,080 531 540
Pig iron - 22,000 7,346 145,867 34,029 5, 376
0ld or s.cmp iron and steel 69 181, 766 21 429 359,777 7,970 21 x H76
Charcoal .. oooiiveennaaanas ) s 24 14,056, 436 270,082 113,014, 361 812, 616
Anthracite coal and ¢ualm ..ooiiuiiiii i i e ennierse e e 855 046 304 1,220
Bltummum conl and slack . 2, ’;z(l) %, ég]{i g, gg(z }, 312 3%, 2?%5
4 k , B0+ 5,97 P

12,798 [l.ceeennnl s 7 &, 060

1 Bushels,

This table shows the change that has taken place from
1880 to 1900 in the character of the material used as well
as the decadence of the industry itself. Twenty years
ago the pig iron used amounted to 34,029 tons and the
serap iron and steel to 7,976 tons. In 1890 the pig iron
consumed fell to 7,346 tons and the scrap iron and steel
increased to 21,429 tons. In 1900 the pig iron used
amounted to only 1,000 tons, while the serap iron and
steel amounted to 18,698 tons. It is thus shown that
the use of pig iron in the manufacture of hammered
charcoal blooms, billets, bars, ete., has been greatly re-
duced, nearly all the product reported for 1900 having
been made from serap iron or steel, of course excepting
the quantity made from iron orve direct. The pig iron
consumed in 1900 was reported by 1 establishment in
the state of Pennsylvania and was all made with char-
coal as fuel.

Table 69 shows the quantity and value of the products
of forges and bloomeries.

TasLe 69.—FORGES AND BLOOMERIES: QUANTITY AND
VALUE OF PRODUCTS, 1880 TO 1900.

1900 1890 ) 1880
CLASSES, |
Tons.}| Value. || Tons.1| Value. L'l‘ons.1 Value.
|
61 71 R S, 522,482 |l..ihnn-n $1,183, 404 i ........ $3, 008, 074
Blooms and bar iron - NN
direet from iron ore..| 8,142 | 114,413 || 8,346 360, 848 |! 38,601 | 1,812, 380
Blooms, billets, cte., ' i
from pig iron and I
serap iron and steel .| 12,855 | 408,194 || 22,704 821,168 || 31,182 | 2,129,088
All other produets. .....fveeeee.. 4,826 ||, cenen 5,488 {l..oann.. 925, 761
I

1 Gross ton of 2, 240 pounds.

The production of blooms and bars from ore declined
from 38,601 tons in 1880 to 8,346 tons in 1890 and to
8,142 tons in 1900, and the production of blooms, billets,
etc., from pig iron and scrap iron and steel from 81,182
tons in 1880 to 22,704 tons in 1890, and to 12,355 tons
in1900. The decline in the production of both prod-
ucts was from 64,783 tons in 1880 to 31,050 tons in
1890, and to 15,497 tons in 1900.

-in 1880,

The average value of the blooms and bars made di-
rect from the ore in 1900 was $35.41 per ton, as com-
pared with $42.76 per ton in 1890 and $58.94 per ton
The blooms, billets, ete., made from pig iron
and from scrap iron and steel, averaged $32.63 per ton
in 1900, compared with $86.17 per ton in 1890 and
$68.31 per ton in 1880. In addition to the hamumered
blooms, billets, and bars reported in 1900, miscellaneous
products to the value of $4,825 weve produced.

MACHINERY.

Table 70 shows the number of active and idle forges
and bloomeries and their daily capacity for 1880, 1890,
and 1900,

Tasrz T0.—~FORGES AND BLOOMERIES: EQUIPMENT

AND TOTAL DAILY CAPACITY, ACTIVE AND IDLE,
1880 TO 1800.
1000 | 1890 | 1880

Number of forgaes and bloomeries c.ovseeveiiaiiiiiinnn, 14 32 118
Number of forge fives .veniieiiiiiinnannns frieeene 111 202 498
Number 0f TRIIMeIS. . ooneer e eeaneieramcaareennraanans 18 30 141
Total duily capaelty,in tons, of blooms, billets, and bars,

double furnl. oot 148 263 464

 Gross ton of 2,240 pounds.
POWER,

The 7 active forge and bloomery establishments re-
ported 547 horsepower, divided as follows: Steam
engines, 18, with an aggregate of 447 horsepower; and
water wheels, 2, with an aggregate of 100 horsepower.

GeNEraL TABLES.

The following summaries present in detail the statis-
tics for the iron and steel industry, as reported at the
census for 1900, by totals for the United States and for
each state having: 3 or more establishments. States
having less than 8 establishments are grouped in order
to avoid disclosing the operations of individual estab-
lishments. Table 71 presents the statistics relating to
blast furnaces; Table 72, those relating to rolling mills
and steel works; and Table 73, the statistics’ of forges
and bloomeries.
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Tasre 71, Parr L—BLAST FURNACES:

[The ton when used as & unit of meastre

United States. || Alabama. Georgia, Tlinois. Maryland,
1 | Number of establishments3..... frerereanene e Chesrmrecnaanan trenernenenan [ 223 19 3 4 3
Character of organization;
2 Individual...........ceeee.s i eeenean N | R S 1
8 Firm and limited partnership . L P A PR, P [ cennes
4 p .Itrﬁorpomted COTADANY wevvevireerssnerennnsese . . 196 19 3 4 2
apital:
5 Total..... ereeeieeeeennreean—. $148,169,232 || $11,687,184 $055,916 | $10,688,913 |  $1,388,000
6 Land..... $12, 832,412 45777, 188 $176, 000 $2, 084,240 $13, 000 n
q Buildings...oe.oveeninioons $48,218,612 ||  $6,895,189 $295,000 |  $2,328,386 $988, 000
8 Machinery, tools, and imple: $26, 939, 638 $664, 662 $113, 880 $2, 985,276 $285, 000
9 Cash and sundries...... $55,168, 570 $3, 260, 206 $72, 036 $3, 836,011 $162, 000
Rented qroperty'
10 Total..... 4, 896, 881 $103, 000 $11, 000
11 Land... $897, 942 $11, 000 $1, 000
12 Buildings.. - $3, 266,462 $82,000 $10, 000
13 Machinéry, tools, an . $732, 487 $10,000 |o.ueuntontass. .
. 14 | Proprietors and firm members R - 2 P [T
Salaried officials, clerks, ete.:
16 Total number . 1,767 148 18 210
16 Total salaries . $2,804,120 $237,813 $13,295 $204, 524
Officers of
17 Number . 288 86 8 9 '
18 Salaries. ... veieraannn . $834, 085 $126, 621 $#4, 505 §08,473 !
General supe: ndents, !
19 Total number. - 1,469 112 15 201 14
20 Tomié: salaries ... . $1,470, 035 $110, 692 $8, 790 $266, 051 $17,148
en—
21 Number - 1, 308 112 14 182 . 18
22 Salaries . . $1,444, 098 $110, 602 8,695 $253, 676 §17,068
‘Women—
23 Number....... . 61 3. 1 19 1
24 . Salarles..... . - $25,937 |)- $95 $12,876 #80
Wage-earners, including piecewor y total w :
25 Greatest number employed at any one time during the year. 49, 989 3 3,630 065
26 Least number employed at any one time during the year.. 84,708 138 2,170 870
27 Average number. b resrannoseesenanas .- . 89, 241 5,034 194 3,010 660
28 Wages $18, 484,400 $1, 382,017 $48,301 [ 2,176,274 $302, 068
Men, 16 years
29 Average number. . . 89, 144 5,021 188 8,009 Sy
30 WEAEES +enenmnennsnns $18,464,587 || $1,879,830 $47,959 | $2,175,882 $301, 600
‘Women, 16 years and over—
81 Average number........ - 6
82 WaBES «oueercnensemnrcrmenconranancancananas . $1,362
Children, under 16 years— .
33 Average number........ herreanecnasnnas s eesnatiecetriatarnneranemtaaaans o1 18 2
84 1 seseeoiaaienens vemneneeianes [ $18, 461 - $2,178 $468
Avemgtg number of wage-earners, including pieceworkers, employed during ecach.
month:
Men, 16 years and over—
85 January.......... . .. 87,167 5,169 805 9,208 400
36 February. 87,878 4,840 325 2,744 862
37 March 38,967 5,080 337 2,804 Ho8
April.. 38,865 5,140 302 2,738 728
29 May.... , 5,266 95 3 04 615
40 June ... 36,486 4,739 60 3,023 604
41 July.... 88,108 4,804 60 3,361 689
42 August. .. 89, 026 4,734 60 8,363 796
43 September . . . 89,614 4,562 120 8,282 738
44 QOctober..... . 40,958 5,086 170 3,198 690
45 November . e 41,585 6,874 185 3,210 782
46 December......oeceevenn. . 42,033 5,422 238 8,048 881
Women, 16 years and over—
47 ANUALY . evmrniimiaaeas weraaneasesseaaas [ PRYSRIN Meaneneaserasneacasanas
48 February.
49 March....
80 April...
BL May....
62 June...
63 July......
64 August...
55 September .
56 October ....
87 November
68 December. .o cvveannn..
Children, under 16 years—
59 ANUATY vvevrnnnmnnensnacnasnennen venresannnaenins 79 2 .
60 February a3 2
61 March . 87 2
62 April.. 84 2

: 63 May.. 80 2
64 June... 89 2
65 July.... 95 2
66 Angust.... 100 2
67 September .. . : 99 2
68 October..... - 108 2
69 November veen 97 2
70 . December.eee.eennen,. 94 2
" Mm&gl%a}leous expenses:

: otal........... Ceniereesteannenaaren raaaes PPN rrreaserrenasan. $7, 468,234 788, 889 88, 300 $691, 724 $147, 684

: 72 ~"Rent of works .......... SO $487, 031 ¥ 31075 [oeeennns SN R S TR

H 73 Taxes, not including internal revenue................. Creaersieeasaass eevesan $623, 693 $08, 232 1,760 $67, 828 $4, 444

74 Rtianzlgg %ﬂices, interest, insurance, and all sundry expenses not hitherto $6,349,219 $729, 082 $6,384 $688, 896 $143, 100

. neluded.

,\ 78 Contract WOrk .v.oiviiiiieninneanrencaianen, tesrsemamresennsaes 103,201 [|eeerasmannnnns L0 forcremmmnciec]onnnas .

E Materials used; ’ O,

# 76 Total cost........... Vemerasraseneeiieaunne trtaesseracnaiuentans [P PO <] $131,608, 655 $7,610,270 $287,421 [ $11,707,965 $2, 562, 412
77 24,612, 511 2,795, 460 44, 981 2,431,809 106, 6578
78 $61,795,473 ||  $2,287,585 $67,777 | 6,022,802 $326, 674
79 764,388 ||........ P ceeenes 7,965 311, 60§
80 $4,107,449 ll..o.ooeet 0NN IR $118,387 |  §1,121, 627

1The figures for the various items in this table do not agree with the corresponding figures for 1900 in all other tables, because the figures for a blast furnace
in Texas, operated by a penal institution, have been excluded. This institution reported $170,000 invested as capital, 6 salaried employees who were paid $4,300,
and 117 wage-earners who received $16,082. Materials costing $32,769 were used, and 4,443 tons of charcoal pig iron, valued at $66,645, were produced. The
turnace had a daily eapacity of 26 gross tons.
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DETAILED SUMMARY, BY STATES, 1900.!

is the gross ton of 2,240 pounds.]

Michigan, New Jersey. | New York, Ohio. Pennsylvania. | Tennessee. Virginia, |West Virginia.| Wisconsin, |Allotherstates.

7 9 9 43 7 13 16 8 5 12 1
................ L PO, 1 ‘ 2 2 5 e O P Ps 1 2
................ I OO 3 W PR T 2] 8

7 7 9 39 64 11 14 3 b 9 4

$2, 254, 639 $8,896, 161 $22, 347,130 $72,612,726 |.  $6,261,5695 $4, 782,762 £1, 080, 558 $1, 636, 5656 43, 662, 886 b

$131, 700 4961, 531 1403, 624 6,191, 417 $690, 460 $410, 096 $140, 390 141,917 $250,162 | 6

$900,008 $1, 098, 941 #6, 445, 753 521,049,869 $2, 764, 364 $2, 877, 768 $389, 820 $445, Hd9 81,867,162 7

$228, 380 $982, 898 $4, 851, 200 $15, 881,279 ba41, 068 3661, 833 $239, 529 $162, 768 $293,430 | 8

$094, 651 $1, 762, 861 s9 646 468 $29, 590 160 #1, 455, 708 $1,343, 055 $310, 814 $806, 841 $1,231, 682 9

$220,000 $607, 480 $649, 000 $2, 387, 701 851, 500 246,000 |..... $266, 200 $117,000 [ 10

$30, 000 $185, 207 $396, 300 $221 800 $20, 000 $6,000 |... 365, 000 812.035 Il

$175, 000 $367, 593 $392, 000 $1, 801,159 $30, 000 $190,000 |-.. $165, 000 868,700 | 12

15, 000 $104, 680 $160, 700 3311 742 $1, 500 $50,000 |... 825. 200 $60, 0066 | 13

L P 17 28 T P p11

44 50 45 286 609 81 116 24 26 8 | 16

§64, 461 $44, 888 $81, 221 $342,271 $786, 852 $103, 268 $146, 764 $21, 051 $41, 826 $109,259 | 16

12 13 12 47 92 23 25 2 6 87 17

$20, 800 $21, 861 §41,874 $148, 507 $279, 660 $50, 281 §57,739 §8, 850 $18,857 $26,617 | 18

32 37 33 239 617 68 91 22 20 78| 19

43, 651 §28, 037 #39, 847 $193,764 $607,192 $58, 027 $89, 025 $12,701 $22, 968 $62,642 | 20

30 36 30 229 602 66 91 21 19 74} 21

§42,771 $22,462 $38, 443 $189, 490 §604, 426 §651, 907 $89, 025 $12, 557 $22,108 $80,689 | 22

2 2 3 10 16 2 I 1 1 4] 23

$880 $575 §904 $4,274 $2, 766 $LI20 [cevinnnnennnnns $1d4 §770 $1,9653 | 24

616 901 1,391 7,024 ' 19, 950 2,149 2,320 601 608 2,281 | 26

418 782 1,087 5, 046 18,965 1, 636 1,591 417 488 1L,616 | 26

518 589 1,033 6,089 18, 075 1,703 1,594 492 551 1, ﬂ9') 2

§216, 030 $202,2138 $632, 393 §3, 286, 644 $8,088, 018 $488, 020 $628, 6567 $227,286 §307, 738 $60 7, 28

13 589 1,082 6, 082 16,018 1, 760 1,591 492 651 1,691 ; 29

$216, 080 $292, 213 $632,161 $8, 286, 074 3, 024 628 $488, 420 %ZS 287 $227,235 §307,783 - §607,677 | 80

1 1 3 1. 81

$242 $210 $508 |-- 82

..... 6 54 88

§1,860 $12, 880 84

5,700 15, 069 1,690 1,628 597 547 1,654 | 86

6,966 15,519 1,082 1,630 549 506 1,675 46

6,227 16, 671 1,648 1,764 503 526 1,086 | 87

6,727 15,887 1,710 1,762 468 483 1,761 | 38

6,620 16, 627 1,71 1,824 497 649 1,926 ; 89

b5, 466 15,281 1,092 1,882 464 570 , 40

b, 961 15, 628 1,864 1,249 468 663 1,418 | 41

6,193 18, 020 1,927 1,201 489 56D 1,684 [ 42

8,496 16,432 1,692 1,380 491 667 1,069 43

6,810 16,821 1,810 1,624 404 681 ,82 44

6, 867 17, 062 1,838 1,610 484 579 1,758 | 44

6,864 17,194 \ 3,884 1,097 451 688 1,840 1 46

1 47

1 48

1 49

1 ]

1 i)}

................ 62

1 53

1 i

1 liv]

1 56

1 o7

1 68

7 42 2 1 8| b9

7 45 8 1. 3| 60

7 44 4 1l. 41 61

7 40 2 11 3] 62

7 51 2 2| 81 08

4 58 2 . 7l 3] 64

§ 68 4 71 7| 66

4 63 4 7] 71 08

7 60 4 1. 7 67

7 6B 4 1. 3| 68

7 60 3 1] 4| 69

7 68 2 L jecanervervasenas]es 8| 70

$131, 047 $90, 619 $288, h87 $1, 266, 269 $3, 269, 022 $214, 207 $160, 898 ' $68, 787 $109, 478 $288,782 | 71

$500 $40; 100 ,0 G4 #301, 217 310,1 7 $18,760 [oeveeenrieeenn $10,280 $21,008 | 2

$21, 177 $7,484 $18, 303 $68, 201 $202, 818 $20,769 $24, 280 £6, 129 820, 281 $14,441 1 78

$103 236 $82, 686 $229, 964 $1,081, 817 %2, 698 937 $188,201 $122, 869 &BZ, 668 | $78, 067 $208,243 | M
$6,884 [oeeienennnnnnnns $2,220 $27, 987 4 g S O w

$1, 404,924 1,987, 594 $3,508,100 |  $23,548,473 |  $04,005,277 3,168, 581 $4,874, 816 $1,698, 042 $2, 015,184 8,505,146 | 76

266, 881 212, 817 6206, 659 4,804,263 10, 641, 085 839,449 988, 902 300, 761 878, 588 676,208 | 77

$<147 808 $672,124 $1, 469,478 $12 204, 486 $82, 204, 661 $1,169, 781 #1, 701 182 8969 806 3637 448 $1, 52/1 081 ) 8

................ 18,012 1,000 |ovneneenacnnnses 416,798 |eueinenrnneminnfevsecnmsnrnsieloenevenranreneca]oririnseenarevalinnecesacnnrneas] 79

“ha eetietaraane $104, 918 $15,000 fovarianianeanns $2,747,617 Lo e e 80-

2Inclundes establishments distributed as follows: Colorade,1; Connectieut, 1; Kentucky, 2: Massachusetts, 1; Minnesota, 1; Missouri, 2; North Carolina, 2; Texas, 2,
#Includes only active establishments,
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TaBLE 71, Parr L—BLAST FURNACES:

[The ton when used as a unit of measnre

Illinois. Maryland,

126
126

127
128

128
181

132
133

Horsepower. .

Furnished to other establishments, (53 RN

Establishments classified by number of persons employed, not
and firm members:

Total number of establishments.

60110 1,000 .. ...ccceenanmnnn..
Over1,000........cuuuns

United States. || “Alabama. Georgia.
Materials used—Continued.
Totsi}lcos_b—(}on?np(id.
UEIng materin’s— 7,304,743 085, 278 9,101 554,906 111, 850
Gost, $5, 054,725 $338, 086 $4177|  $502,680 | L300
Fuel—
Antpmcite coal and culm— —— o,
S08 . 2,207, 419 $15; Wi
Bitlﬁ’%&?so.uf ¢ Oa’us ea . and ?{udh 832,233 60,086 {eeeenenrannnns 131, égg .‘," s
COSE et aeeerrresesrronaamorssnnsetssnsnsannanes $1,101,312 $78,800 |.coennnnnnnnns §116, 9, 15
Colee— ; 5 o
................... [P 14,697,797 1, 806, 661 3,839 1,313,144 283, i
O SOOI ORO Tl s | SLO091 | semo0 | LSBT | gacLiml
Charcoal— | ,—
S 1) POV U IR SRS 80,677, 8D 5, 281, 168 1,981,306 {oevenoiieennn DN, (n
gg:th.e.l.s.lﬁﬁiiiiliiiiiﬁ IR 91,823, 851 $308, 512 J04,488 ool FLL 160
MHITCSRS o, semb, ¢ e eeeeraaaaas e feeeraeenaae 1,600,813 6,002 |omnennnaiunnns 107,412 12, ikt
Cost... 3,772, 385 86,974 |eevamnnnnn.. - $955, 054 35, 060
Mill supplies. . 81,767, 622 2170, 564 82,015 $109, 213 31,80
All other materials . $1,194, G:Zb &[100,'{1‘8 qu’ g(ll(z §28, 845 sﬂqﬁiw
Freight ... $9, 611, 991 $218,162 F35,01d foaeeeniiiins a8, 17
Bro e gate value ... §906, 756,567 || 918,487,760 | 301,500 | $15,158,046 | 8,072,710
Pig iron— - . - - | "
3 14, 447, 791 1,203, 277 21, 505 1, 469, H30 21,10
ot valned 1 $206, 512,755 || #18, 487, 769 $386,271 | $15,088,696 | 98, 060, 570
3"%, ggg Y RN o
287,056 45, 603 19,053 . 2, 40
84,995,177 $841, 799 $343,943 [.oeeniiiinaon FG1, R
52,992 1. oviinrnnnenn [1F:(V 1 PR FP ver
798,865 |l erceinannes k3 (VR L« I PR Y P PR
Anthracite coal—
e e U ESRO B A
1 Vg.luet.l. i $612,702 || oo e s sreea
xed anthract o
Mi mfs 1,796,000 |[cneennenomemsf i .,?J;-‘::E
Val $26, 066,008 ||...... S 234, exd
12,253,818 1,153, 674 1,782 1,469, 530 2, R
8173{62, Ogé $12, 645, 970 $32,079 $15é(1):i}3, ?98 $2, T08, T
Amount received for custom work and repairing ..... . 148,862 1. et erane 2, 45! ;
Value oﬁf ?1111 other products.............. ever—anann L 899,040 ||-.ollil . 5,328 7,500
ig i ssi hy 53 "
Fig %gtréflctlosggle\ grne S ................................ Crertmanaanennauae [ 14,447,791 21,505 1,469, 530 2L, e
Bessemer and 1ow-phosphorus, tons ceeevveereeiiieieraieaneennnnnaas veevnnnnn 8,475,630 .. 1,320,287 PAERET
Basie, tON8 ... e iiirae et cai e P 37,:139 ........................ e
Foundry, tONS ..ot iiie i ettt tae it et teanaeaas 8,510, 300 j, Lk ¢
Forge, 1008, i iiisraaaiaiiisreiinerereanaiaaneas Nesetcmaeaeann P 1,067,616 H
White and mottled, and miscellaneous, tons . 208,828 | 66,601  L042 ... :
Farrosileon, ton8. o coviiniresennaaaaesrantsotnananananes 13 1L | ) R SRR 1N :
Spiegeleigen, tons. 4163,672 ||. i
erromanganese, to i3 | O P R RN ;
Pi Direct. cagtlx)ngs, ton{a; i 7,123 N
iron exporte ¢ manufac t
g Tons . p . ¥ 166, 625 118,186 i
220 1T O S AR 81,865,484 || $1,000,620 [veevmenemrenentennasinns ;
Furr(l}u.ees:l o ;
ompie{ed— : !
NUHIDEES. ..o oot enssseeeesee s ba st ess e ennsenes N 343 37 3 17 s
Daily capacity (I tON8)5 i i ieiairiaesr i annaaaaaaien PO, 54,425 b,216 1456 4,408 1, i
In course of construction—
NUIIDEE. o oo iieniiniaiittiaiiaitsreeiiarceatiratreasn e ttanaannas 16 L 3 S peenes
Daily capacity (in tons) ... 7,276 400 |eeiciiiinas . 1,17 |...... P
Comparison of products; .
umber of establishments reporting forboth years...ooveaeiriieraiciacinnnie. . 118 8 2 .
Value for census year $146,840,104 {i #10,736, 817 813,526, 146 #8, 00n, 246
" Value for preceding business year.... $98, 079, 811 36, 665, 530 $11, 482, 092 §2, 041, 3 ¢
Power: :
Number of establishments reporting -....c.ucevivecuaaaoes e eeraneveenrarrananaeaas 228 19 3 4 !
TOtAl DOTSEPOWET o1 enenire e iiiiianiesrnneecsaiaaaaisesensans coaravanenneacnsensn 503, 965 59,377 1,205 35,976 [USUELR
Owrigd-—'- :
ngines— :
Steam—
! Number.............. e rere e antaeeceacneaaa. ceraee 1,204 17 31 g
HOTSEPOWEr « v aaeeannen Creriennenen Feeemmremeaaeamaanne. 494,798 58,844 1,200 24,920 [INUTLR
Gas or gasoline-~ i
B 1T RN {21 | - 28 O P
HOrsepower......... Chaeaeerenmmeaeeeaanceenanenannn reenen rreerannn 122 Heeenvneennnens {1 VR .
‘Water wheels—
BN U U | O .
HOrsepowWer. vt e tameesacsanaceiiiinaaas fi2: | OO cee .
Electric motors—
BT P PR 227 3 1 8 :
Horsepower 8,693 538 20 455 A
Other power—
Numaber........

'
-

i
1
i

H

'3

Texas, operated by & penal institution, have been exclude
wage-earners who received $16.062.

1 The figures for the varions items in this table do not agree with the corresponding figures for 1900 in all other tables, because the figures for a blast furnate: iy

furnace has a duily capaeity of 25 gross tons,
2Inclndes establishments distributed as follows: Colorado, 1; Connecticut, 1: Kentucky,1; Massachusetts,1; Minnesota,1; Missouri, 2; North Carolina, 2; Tostr e

3 < This institution reported $170,000 invested as capital, 6 salaried employees whn were paid $4,800, 15%
Materials costing $33,769 were used, and 4,443 tons of charcoal foundry pig iron, valued at $66,645, were produced, 'F'hixs



IRON AND STEEL. 81
DETAILED SUMMARY, BY STATES, 1900!~—Continued.
ie the gross ton of 2,240 pounds.]

Michigan. New Jersey. New York. Ohio, Penngylvania.| Tennessee, Virginia, West Virginia,| Wisconsin, [All otherstates.?
15,354 92, 869 180, 853 1,262, 682 3,871,405 205,810 437, 508 83, 635 99, 987 224,105 | 81
$18,081 $59, 281 $114, 090 $1,008,919 $2, 264, 666 $109, 974 $228, 207 884,216 $64, 079 $147,606 ) 82

................ 101, 804 15,267 |eeeenrnceeenns 765, 707 83
................ $811,209 $57,49L | enunnanrnnenns $1,918, 885 84,
................ 3,006 16,781 256, 018 257, 194 15,235 9,776 17,433 8,154 107,042 | 85
................ $7,582 $28,778 $396, 211 255, 313 420,167 $12, 960 $15, 690 $8,841 $166,782 | 86
................ 127,078 828, 091 2,604,811 6,264, 301 560,070 638,078 178,701 183, 680 407,009 | 87
................ $450,188 $1,123, 256 . $6,869,925 $16,676,340 $1,412, 961 $1, 638,905 © §518, 696 T 775,709 $1,167,130 | 88
11,519,208 f.eevnnnncnnnnnes 844,799 987,215 787, 606 £, 672,865 289,068 [oenenarnanannnnn 2,788,600 3,822,861 { 89
$mazlano [ooooll $60, 696 $48, 467 $47, 256 $124, 361 14148 (Lol 64, 447 $103, 001 | 90
................ 51,098 8,820 192,208 1, 108, 607 18,892 9,115 18,422 19, 363 48,951 | 91
................ $59, 665 $18, 541 $468, 347 $2, 686, 743 §44,747 $16, 995 , 137 $33,225 $105, 897 | 02
98,490 $48, 807 $31, 282 8162, 958 $855, 551 978, 888 $96, 084 $4, 898 29, 283 X 93
6,917 $34, 710 877,498 $238, 057 $510, 089 $29, 902 262, 335 64, 599 $43, 886 $10,772 | 94
$184, 553 $239,160 $508, 041 $2,166, 118 84,943, 756 $178, 350 $603,555 [eevenneanennann $288, 721 $222,508 | 95
42,827,153 $2, 546,215 5,048, 145 $40,866,637 | $101, 675,487 4, 698,215 6,505,218 8,119, 301 $2,900, 237 $5,671,189 [ 96
141,377 150, 002 834, 512 2,559, 694 6,778, 584 87d, 249 428,117 188, 292 217,451 840,028 | o7
42,827,153 $2,621, 066 5, 042, 560 $40,808,768 |  $101, 555, 787 4,698,215 8,605,218 3,119, 801 $2, 899,912 $5,571,188 | 98
................................................ 1,500 4,841 3,951 630

................................................ 38, 000 $120, 383 $65, 686 $12,600 |...
141,877 Jecennecennes 7,448 (21 N VU AU PN 84,580 27,918 | 101
2,827,158 [2eerieennnnnns $185, 991 $102,850 [..vvvnneinmenfeneeiiaiaant $517, 950 $612,763 | 102
................................................ 800 |veeecniieananne 120,751 RN IO FOUUUPOPRRUPON PRI B 1
...................... $18,000 |.orernnennnnonns BTT0,610 [oeaeeennenmnena|occranmannseanas|sanrerraneossas|verenesnnesnsnnss) 104
................................................................ 4B, 857 [y eaenrcninnensfsrnnenieatenaierireraceaeenafeaanteacnrernanfeeriaracanannenss| 105
................................................................ $612,702 Ll ceannnen e e[ et i aes | 106
................ 148,682 64,621 {ocennuninancuens 1,567,866 [4eceeeraiirarers|annarcenamnouancforremmciiniiaiidiainiinicacnreaa]ieecrcnnnnecenaa.| 107
................ $2, 608,408 BL,164,17D |ovaeennanennnnne]  $22,1TL518 [iuneronnniiccfinarnernvrreanalecrarinserenes|enesaiiiancenrac)emcaiincaeneanalf 108
1,470 202, 548 2, 562, 643 8,160, 520 318,716 426, 501 188,292 182,291 812,116 ( 109
$14, 658 $8, 702, 884 Mo,%ﬁgg,égg 878.65%,183 3, 856, 918 $6,459, 970 $3,119, 301 92,369, 362 $4, 958, 426 %10

"""" 495,149 $28, 221 $17,946 |20 T 408
141,877 150, 002 2,669, 694 6,778, 584 874, 249 217,451 340,029 | 113
........ 25,675 1,862,136 4,617,969 ) 75,148 166,184 | 114
93, 700 606, 589 13,621 | 116
856,472 129,181 | 118
446,328 23,699 | 117
50, 077 8,224 | 118
10,190 6,700 } 119
875,135 3,400 i%tl)
3 R O DT PPN PR

. f 10| 102
3, 0! 12, 000 17,156 1,208 foeeiieiiaaanas 140 | 128
$67,110 $214, 000 8248, 587 $15,798 [eeeerennannnnann $2,740 | 124
7 10 12 186 17 19 8 6 19 | 126
480 787 1,690 23,497 1,970 1,907 760 760 1,857 | 126
| P, . 4 132 S S O 11er
400 foveniacnaninann 2,200 2,700 {eonaennnne veanen fareae S Y RN 400 | 128
6 4 4 26 43 6 7 3 2 5129
$2,188, 847 1,788, 6156 $2,9041,417 $21, 948, 804 $16, 764, 672 3,053, 816 $3, 802, 780 3,119, 801 $1, 637,608 $8,876,580 | 130
$1,800, 655 $1, 264, 787 $2, 481,734 $12,211, 764 $51,182, 789 $1,870, 096 $1, 610, 618 $1,985, 643 $1,175,075 $2,807,"745 | 181
7 9 9 43 77 18 16 3 5 12 | 132
2,04 6,890 15,418 97,915 221,481 18,510 21, 665 4,236 4,185 14,414 | 138
31 496 47 a1 13 18 50 | 184
2,664 216,214 18, 850 21,490 4,236 4,160 14,827 | 185
................................................ 3 PO PN .1]186
------------- 40 Jeernaenrnarneean|scncaranninnienn 7187

1

3Includes 7,128 tons of castings produced direct from furnace, valued at $87,662; and 215,550 tons of spiegeleisen and ferromanganese, valued at 86,871,956, dis-
2,464 tons; Tllinois, 47 tons; Missouri, 10 tons; New Jersey, 50 tons; Penusylvanin, 4,350 tons; Virginia, 2021ons. Sple-

tributed as follows:; Direct castings—Alabama,
geleisen and ferromanganese—Co
+Includes 855 tons, silico-spiegel,
"Tncludes 18 idle furnaces owned by active

establishments,

PART 1V~——MANF—=~08

orado, 8,400 tons; Illin o{s. 47,688 tons; Maryland, 15,625 tons; New Jersey, 21,824 tons; New York, 404 tons; Penusylvania, 126,609 tons,



82 | MANUFACTURES.

Tasre 71, Parr IL—BLAST FURNACES: CAPITAL, EQUIPMENT, DAILY CAPACITY,

[The ton when used ns a unit of measurs

IDLE ESTABLISHMENTS.
Siaten || Almbama, |CORNLC! | Georgin. | Kentucky. | Maryland. | Michigan. | NG 6| New York,

1 | Number of establishments...........ccemvnen.... PORT. 49 7 3 2 1 1 6 1 4

Character of organization:
b4 Individual . .......oooieaiiiin., . 8 1
8 Firmand limited partnership.... 4 1
4 C it lIncorpomted company......... [ 37 2

apital:

B $9,930,445 || §1,975,2568 | $189,111 | §551, 300 $088,981 | $600, 000 | %1, 558,000
[i] . $2, 601,871 3583,767 | B28,755 | $293,300 |. $68, 981 | §242, 533 $130, 000
7 Bulldings. ..o §5,473,309 1) $1, 018,000 { §96,000 | 8215, QU0 §103, 219 | §287,467 { §1, 245,000
8 Machinery, tools, and implements............... $1, 245, 306 $346, 714 §3,400 1 §43,000 |.... §284,117 | $20,000 $163, 000
9 Cash and sundries...c..co.vuevnenn.. Levnornrennan §524, 959 $26,777 | $10,956 |.......... $210,661 ...ov.... $20, 000

Rented property:
10 Total......... Cairnceananes Veseeecieranaana. vanaen .| $101,000
11 Land........ rerreeeescereenaanes $41, 000
12 Buildings . cooiiiieiieiiiii it irannaens $120, 000
13 - Machinery, tools, and Implements............... #30, 000

Furnaces:
14 Nomber....ooooociiveiinacaaan. eemmeenaavassreanan 55 8 3 2 1 1 [i] 1 7
16 P Daily capacity, tonS. covvs i iciiieeiraareiianas 4,119 887 45 156 75 30 460 80 890

ower; .
16 Number of establishments reporting........veeeen.. 47 [ 3 2 1 1 b 1 4
17 TOLA) NOTSEPOWEE «uverrn e iienrrnreerannssronnsnnnn 25,766 6,710 165 1,100 494 60 940 100 6,085
Owned—
Engines—
Steam—
18 Number.......... Crrscmnasinnrn, .- 102 19
19 Horgepower.......... teeereneerainas . 25,483 B, 98D
Water wheels—

20 Number.......... teeernemaaas Ceenmean 8 1
21 TOrSeDOWeT e e av e vt vvriiinceaeeacanas 828 50




TRON AND STEEL. 8
AND POWER OF IDLE AND BUILDING ESTABLISHMENTS, BY STATES: 1900.
is the gross ton of 2,240 pmmds.]
IDLE ESTABLISHMENTS—continued. BUILDING FSTABLISHMENTS.
Ohio, Oregon. Pe“::isl{]v“‘ Tennessee. Texas, Virginia. |Washington, %‘a{{gg New York. Ohio, Pﬁ&‘:ﬂi 1- Te;.:}éf}s‘
2 1 10 2 1 7 1 i} 1 1 2 11 1
-
4. 2
2 3
4 4
$35, 000 $686, 993 #1, 326,088 $450, 000 §274. 000 $1,001, 624 $408, 656 $1,021, 776 $100, 000 $450, 000 §#86, 775 §885,000) b
13,000 $148, 449 315, 500 §200, 000 $79, 000 $288, 000 $184, 583 $19,000 [Joceccua.nns ves $17, 500 §600 $1L,000 [ 6
#2, 000 $363, 930 #8306, H88 §230, 000 $186, 000 §661, 000 $272,106 $814, 050 $70, 001 $350, 000 $10, 050 §384,000 | 7
$1,000 $174, 024 #85,100 $20, 000 $10, 000 $88, 124 $11, 533 $657,525 $26, 000 2, $25 8
$19, 000 #5090 $88, 000 $4, 000 #5689, 500 §485 $131, 200 $6, 000 §50, 000 $76,200 9
£45, 000 #1, 000 #4,700
§20, 000 $1, 000 §4,700
20,000

§5,000 |.

1In addition, 16 furnaces, with n daily capacity of 7,350 tons, were being erected by establishments which operated blast furnaces during the census year,
total number of new furnaces which were in course of construction on May 31, 1900, was, therefore, 22, with a daily capacity of 8,764 tons,



84 MANUFACTURES.

TapLe 72, Parr I. —ROLLING MILLS AND STEEL WORKS:

{The ton when used as a nnil of measure

United Alabama, |California. | €OnNeet | poasare, | Illinois. | Indiana. | Kentueky.| Maryland,
States. cut. ¢
1 | Number of establishments? c....oovemiiienenaat 438 6 3 7 6 22 27 6 5
Character of organization:
2 Individual cooereriienannnanans O L LT ORI
3 Firm and limited partnership . P (L R e g 1l...
4 iItn(]:orpomted COMPAILY «evneenmnnnnaseronnns 387 i 3 826
Capital:
5 p’l‘otul ........................................ $429,960, 043 || $4,326,295 | $1,499, 162 | $4, 792,902 | $4, 207,079 832, 501,826 |§14, 994,210 | $3,134,287 | §1, 365,001
P H Sl dma) b G mm)wwen moun) gL o
7 Buildings » 208, ) 2 ' s n: , 868, 0 V0 2 [ 3, 348, 966
8 Machingry, tonls, and implements .| $151, 870, 578 |i 92,000,295 $565, 000 | $1,580,416 | $2,188,522 811,538,334 | §6, 991’,201 $1, 092, 857 694, 516
9 Cash and sundrles.......oo.ooaiiaaoaan. $194, 728,514 {| §1,874,761 $349,162 | $2, 816,954 | $1,129,057 [§11, 117,918 | $5,365, 597 | $1,496,432 $295, 519
10 $11, 835, 940 $75,000 |. 80,500 |.. cememee-e-o.| $082,313
11 . .- $2, 660, 423 7,500 €55, 000 $32,313
12 Buildings..ccoeieeveiernna.a Ceven . §2,458,197 7,500 1. $25, 500 $563, 000
13 Machinery, tools, and implements W $6,717,320 $30,000 J.eveeneenraifoernnoreriaiforeniinncac]eeieniiiiens $97, 0600
14 | Proprietors and firm members.................. A 1N | OO . 3 .. P
| Salaried officials, clerks, ete.:
15 ; Total number 7,442 34 18 72 81 570 205 73 40
16 Tom(l) ;iﬂurlesf ...... TR ceaes 9,421,868 $55, 548 $22,260 | $107,775 | $182,677 | 031,567 |  $206,764 $91, 664 #68, 499
! cers of corporations—
17 | Number.....ooeveraneaans [USN 47 4 3 16 18 34 ' 28 20 9
18 SRIATICN « o ceeniiiier i cianirnea s $2,789, 080 $15, 500 $9, 700 $46, 516 $51, 208 $152, 800 $99,479 $40, 430 $22, 738
: Ger]lerlr(xl snperintendents, managers, .
elerks, ete.— B
19 | Total NUMBET. .. ceiaiecrsurannnaens 6, 695 30 15 5 63 536 | 177 53 i
20 ,‘ Tott}\l{sgluries ...... .| 96,632,778 $40,048 $12, 550 $61, 259 $81,469 $478, 667 $167,285 $51, 239 $36, 701
en—
21 Number. 6,889 30 12 49 56 492 172 50 30
29 Wo Ilslzléxries - $6, 486, 567 $40,048 $11,350 $59,041 $78, 033 $458, 021 §1064, 824 $49, 819 $35, 516
23 Number. 306 3 .7 7 ’ 44 5 3 1
24 _ Salaries. $146, 221 81,200 $2,218 $2,536 $20, 646 $2,461 $1, 420 246
: i Wage-lem'ners, including p
C e 1 total wages:
; 25 | Greatest number employed at any one 219,588 2,837 791 1,970 1,646 16,177 9,808 2, 068 1,767
time during the year,
26 Least number employed at any one time 153, 602 1,940 660 1,517 1,121 11, 566 5,010 1,429 988
during the year.
- 27 Average number ....... 188,023 2,204 565 1,786 1,490 13,632 7,579 1,766 1,419
28 V\ngl\(i:s:3 n-l gye al‘su. Sover . §102,238, 692 j| $1,072,884 $327,184 $939,243 $705, 366 | $7,464,442 | §4,248, 881 §949, 047 $708, 445
29 AVEmge number.. . 180,148 1] 2,180 539 1,770 1,481 13,293 7,427 1,751 1,384
30 \Von?;ixllgefs e and orers $101, 579,174 |} 81,069, 866 $328, 862 3935’, 888 8704; 166 | $7,874,717 | $4, 204; 888 $946, 127 $693, 588
1 o
31 Average number 1,066 |]cceeeeaaoas . 4 12 146 T2 Jovivneannan 12
L7 TWALES ogvnnremoemaannns EAONRR 205,536 {[.....o.oolo 1,000 587 6 ; SRR
Childregn, under 16 years— ’ i 2 3,005 | 15, 927 ” #.000
g.:at %{verage NUMbEY. . aereaenanns ceeae 339%' 3%3 % 52‘% 12 3 9 193 80 15 23
BBES, 2 aenrnnrennnnnnemeneesaennns \ 2,51 2,322 773 200 46,120 :
Average number of wage-earners, including *, ¥ il o, 823,016 82,00 6,857 !
pieceworkers, employed during each month: :
Men, 16 years and over—
35 173,687 2,874 495 1,746 1,470 12,930 8,549 514 3
i meR) | m imr bR mm) e ona) im
: d s V72 2 , 466 b y
38 179,158 2,684 495 1,753 1,481 12,773 6,990 %j 6% i' Eisd»ls
@ Tesel| 2o m hl La) b nes) Lml La
s 5 24 1,741 354
2 4 166, 074 1,789 686 1,676 1383 12,693 5, 857 1, N gg')
42 179,291 1,807 3 1,787 1,409 13,851 6,946 1,880 1,549
43 2 1,781 490 1,708 1,519 18,772 7,109 1,849 1, 506
44 188,924 1,858 495 1,82 1,538 13,994 7,921 1,868 .
L 45 3 b . . 188,214 1,881 49? 1,837 1,581 13,725 8,448 1,933 1,159
o 48 Womeege’it(li ggéféﬁﬁa'av'er-— 182,991 2,874 495 1,854 1,569 13,547 7,639 1,927 1,222
£ 47 TRDUATY . ooen'reennn- 1,072 5 P
s 48 February... . 1:046 5 %g %%; g’} i‘ﬁ
: 49 March...... oo 1,061 B 13 138 66 12
B 50 April . . . 1,040 5 13 185 52 12
51 May.. 1,038 4 18 |. 130 65 12
52 June . 1,0% 3 13 §. 172 72 12
53 July.... 1,018 3 [i} 147 52 12
B4 : August,...... 1,089 3 13 ). 147 87 12
B5 September ... . 1,106 3 13 157 93 12
b6 QOctober . ..... . . 1,103 3 18 156 88 12
gg govem}t))er.. - 1,082 3 1Bl "150 9
L1 53 111515 R U 1,054
5 Chiliiren, under 16 years— 3 18 19 5 9
ANUATY . ceemrrnrenncnnnannn Creeesennnnn. 1,758 2
% Vebmary . 1730 % 1 i ; 158 5 %
. 61 March.. 1,797 26 10 4 10 201 84 28
gg 1,790 30 10 4 10 2068 84 28
& 1,918 26 10 3 10 213 90 28
o 1,777 29 17 3 10 164 90 28
; | T TN 1
) 9 203 84
s; 1 | |
1 0 2 84
8 1 [N 1T | [ T 1
s 0 2
* 71 24,
7 it o i PR B0 [ S| o) BIEBES | EA00 | S0hin | Tonss | mansis | o, o
uxes, not including internal revenue .|  §1,128, 347 $10,112 85,086 | " $10, 6817 88,017 383,980 | #9940 86,246 $17,
oy A 1 120, s ) 3 s s 17, 896
T4 Rgl]l lt glfx?(il‘xi's'esii)%‘ifsrg;tl’:lg’;s%?l?ec&oaﬁs $22,189, 600 §97, 625 $13, 008 $168, 632 $132, 087 | §2, 427: 277 $847, 202 $114, 572 $331,726
s cluded,
. i3] Contract Work cvoevvveneneannn. Nreeeias $H7,216 Lo e e 21 C O P

1Includes establishments distributed as follows: Colorado, 2; Kansas, 1; Maine, 1; Minnesota, 2; Oregon, 1; Rhode Island, 1; Washington, 1; Wyoming, 1



IRON AND STEEL. 85

DETAILED SUMMARY, BY STATES, 1900.

is the gross ton of 2,240 pounds.]

Mug:%gm' Michigan, | Missourl, | New Jersey, | New York, Ohio, P en]?i?_'lm' Tennessee,| Virginia, Vgsrtuzir- Wisconsin, ‘gtla‘éé;‘fr
7 3 5 16 20 64 209 3 4 8 7 10 1
1. 1 P 7 O P [P PR PPN [ 2
....... PR PO 5 1 B2 [rvemeaecrena|tansnnmcanne]iasmnamenioesalariaasaiienseilanaanasneernanl B
6 16 14 63 170 2 4 ’ 8 7 10 4
13, 608, 604 | $1,829, 337 $1,946,300 | $17,716, 970 $8, 742,471 | $03,181,422 | $287,120,032 $129, 570 | $1, 908, 844 $7,122, 367 $3, 027,814 $5, 811,451 B
$409 800 $7f) 000 $383, 107 $1, 526, 908 $1, 452 568 3»1, 174, 772 $1(), 829, 084 $11, 500 $890, 000 $731, 443 4613, 483 $241, 816 8
3992 500 $146, 333 $305, 636 ¥1, 530, 6238 $1, 37‘4 978 $7,619,980 | $25, 088, U4 $21, 300 $85, 000 $1, 500, 560 $308, 482 707, 909 7
$4,705,130 3567, 380 $506, 173 3,122, 454 32, 411, 0hd | $28,976,612 | $78,860,018 $60, 770 3439 042 $2,186,176 $730, 713 $3, 844, 416 8
&7 501 174 | $1,040,024 $801,893 | $11, 530, 985 $3, 499,376 325 110, 058 311(1, 860, 976 346 000 s~189 902 #2, 70‘1 179 $2, 135 136 $1, 517,811 9
$75, 000 $249, 000 $145, 000 $#501, 000 $9,872,736 1.... $10, 000 $08, 760 $d46,641 ) 10
3'75 000 $219 000 $105, 000 $211, 000 |. $1, ?\59, 100 |. $10, 000 R 6, 760 $760 | 11
$#40, 000 4186, 000 $1, 610, 247 N 48, 000 $13,950 | 12
[N $156, 000 &'r'(\, RLEG R I T F N PN $31,931 | 13
----- 1 15 99 e N e =
93 28 52 282 191 945 4, 450 15 34 81 65 118 | 186
#1656, 217 $30, 625 $81, 6566 $462, 857 $293, 867 $1, 260, 230 #5, 300, 828 $14, 986 $61, 906 $108,426 §78,624 141,488 | 16
6 7 11 38 24 105 379 3 4 10 9 19 | 17
§71, 677 $7,800 | © $30,382 $134, 884 $90, 381 $497,995 #1, 864, 701 8,000 $10, 831 $41, 060 $20, 861 $08,657 | 18
87 21 41 244 167 8§40 4,071 12 30 71 b6 941 19
$83, 540 $28,825 $61,184 §317, 478 $104, 486 $762, 286 #4, 028,127 §6, 986 851,074 $67,376 $52, 763 877,931 20
74 19 38 232 164 796 3,040 11 28 69 63 841 21
877,003 $22, 610 $49, 204 $311, 892 $186, 772 $782, 384 3, 909, 956 $6,486 450, 006 866,944 $52, 248 $78,556 | 20
13 2 3 12 18 44 131 1 2 2 3 10| 28
86,487 #8156 $1,980 $5, 581 $7,714 319! 851 $66,172 $600 $1,068 #4382 $520 $4,876 | 24
6,898 1,661 1,801 8,641 ' b, H38 82,906 118, 896 222 1,886 4,528 1,606 2,021 2
5,295 1,196 1,395 6,869 8,276 21,706 81,589 144 1,189 3,700 1,156 1,908 | 28
6,099 1,459 1,604 7,609 4,844 27,0688 04, 664 216 1,603 3,976 1,870 2,022 | 27
$3,401,99% $726, 061 $881,917 $3, 600,728 $2,410,275 | $16,443,826 | $63,817,488 $100, 875 $452, 020 $2 066, 289 $209, 117 $1,024,660 | 28
5,905 1,468 1,689 7,468 4,292 21,467 98,277 213 1,508 3,8 ' 1,370 1,960 | 29
$3, 340, 806 $726,061 | . §878, 831 $3, 542, 494 $2,400,192 [ $16,409,968 | $58, 522 871 $100, 026 $462,020 82,081, 634 $009, 117 §1, 018,068 | 30
17 176 34 128 806 5. 81
$54, 544 |. $49, 214 $7,308 $24, 268 $62,298 |. $1,800 82
23 |. (3] 18 48 1,082 140 33
$6,645 |. $9, 020 42,776 9, 609 $232, 824 $32, 866 34
6,247 6, 950 4,620 27,894 36
6,412 7,077 4,626 28, 605 86
6,863 7,116 4,694 28,141 37
6,428 7,368 4,460 26,208 38
6,139 7,082 4,289 27,286 89
, 886 7,851 8,996 27,866 40
5,107 385 3 48 24,011 a1
5,272 7,820 2,832 , 200 42
6,631 7,802 4,175 28, 547 48
5,966 7, 980 4742 48, 420 vt
6,000 7,879 4776 2, 45
6,027 7,173 4, 807 27, 667 46
172 161 43 141 47
175 168 49 1 48
177 168 b4 181 49
164 178 39 138 50
1569 182 20 138 bL
178 188 21 127 52
177 181 19 108 63
174 179 24 120 b4
176 181 24 184 55
173 186 82 128 66
170 187 34 114 87
1689 189 38 125 58
21 66 18 61 59
21 40 18 60
21 36 17 33 61
28 36 17 36 62
29 77 17 4b 63
19 . 76 17 49 64
20 |. 80 18 37 65
20 77 18 47 66
26 ki 21 47 67
25 |, 76 18 43 68
23 80 18 41 i3}
20 62 18 36 70
$989, 570 $146, 780 #72,878 $1, 056, 865 $211, 984 $3,184,600 | $14, 573 593 $12, 168 $87,916 $166, 378 8252, 093 $271,00L | 71
‘515 000 $3, 760 $3, 650 $6,166 $26, 481 198 58 ............ $2,800 |oueeonncuannes 32 080 $L| 72
8'71 566 $10, 166 810 646 $48,520 $44 038 $163, 964 $642, 73 $2, 493 311 188 5526, 462 313 921 $18,500 | 78
8903, 014 $182, 865 $58, 082 $1,001, 673 $13G 428 $2,980,488 | $12, 026 516 $9,666 | - 37‘1 482 $189, 016 $Q3G 092 $257,500 | 74
.......................... $6,002 hovemnoiined $540,080 1o e L

2Includes only active establishments,




86 MANUFACTURES.

TaBLe 72, Parr L—ROLLING MILLS AND STEEL WORKS:

[The ton when used as & unit of measure

g&l,;tgsd Alabama, | California. 0023301;1 Delaware. | Illinois. | Indiana, | Kentucky.|Maryland,
Materinls nsed: . N . " .
6 Total cost .- oooieriiinnnnes eereenaanaaeees #300, 568, 117 || $2, 451, 824 $606,834 | $2,198,682 | $1,0685,762 %30, 021,296 $12, 438, 754 | $3,116, 831 | $4, 260, 326
. T o e e e g o B e | e AT T B Y R
COSE v mesesamenseasnaeaasnasaanaas 255 [eaeennnnns 24, 46 890 600
78 Spi Felelqen. ferromanganese, and all d ) ‘ s )
her plg iron—
79 10,410, 281 76, 504 1,807 967 4,119 | 1,410,721 64, 847 88, 244 266,439
80 o (iloq e i o Gthien worp $151, 042, 348 $1,090, 024 $34, 253 $14, 035 369 638 |§14, 137,074 | $1,154, 387 $1, 417 466 | 3,319, 330
ron or steel rails,
iron and steel—
a1 . 4,113, 282 48,217 32,585 30, 587 48,777 461,767 262, 320 41, 543 19, 250
82 o h L('j"h'""ié}&l’iron e $66, 670, 863 3741 602 8301 098 $470, 855 $785 070 | $7,812,159 | $5, 112, 997 &759 625 $811, 087
urchased bamm s
pig or serap blooms, and imported
swedish bi]i)lets and harg— '
83 TONS «vvennes PR JON 32,720 .o eeinii i vaen 166 70 B0 feeneannn AL 2,000 |..... PR
84 08 svesemmerennennsannn 81,160,675 ||. o enneve et $10, 140 $1, 400 82,550 f..oiaiieaaes $80,000 J.-ueunnonnnn
Purclmsed muck or serap har— v
85 TONS vveeee reeeereares . 161,829 [ieeeieiiisiennnnnn 00 1,683 5,718 - vreeeeennnemamaanannnn 231
86 COSEaevemcnassmsonsnsrnnsnessn 0 #, 535 L1t | DN DR $2, 610 $47, 620 $1083,659 |oveeeenriana]aarianananan $5,776
Purchased iron or steel ingots, hilooms, A
billets, tinplate bars, sheet bars, an
slahs—exeept imported Swedish bil-
lets and bars—
87 8, 682,407 8,629 50 20, 108 9,185 115, 568 198, 608 18, 794 7,280
88 $02,123, 412 $101, 904 $1, 800 #6546, 370 $219,178 | 83, 172 916 | $4, 049, 402 $657, 878 $177, 7506
T80 186,726 {[..cveenanan vereneaeann 10, 000 125 11,151 12,880 |cenreevmasnrforemmnanans
90 85,419,617 || oeeeiaiei] e $400, 000 $10, 202 $326, 211 B511,179 [oeemmnennnnnten e
91 944,018 ||.......... R 6, 559 3,281 14 S PPN 468
92 81, 220 (17 8 | U O, $29, 630 8,208 §56 86 [eeieinanas . $1,939
a3 10, 944, 046 197,161 4,958 60, 920 64,004 | 1,124,139 178,186 160, 517 100, 780
04 $14, 679 804 $247,180 $28,178.  $179, 077 3125 049 | $1,650,186 | $281,5618 | - $216, 549 3141 661
95 827,246 200 1,600 239 625 74, 858 20 11,4738 18,3824
96 $2, 011 300 $600 $4, 950 $981 $2,482 3270 750 $94 $29,177 $40, 431
97 Bushels.ooeevenviiiiinen teseeene 2, 260, 022 43,022 |....covaenn
98 Cost...... - $170, 345 $2,390 oo ..o
99 Igfituml BAS vl Ceesrnstnrmenaoes $3, 008, 409 eecmedeeens $282,852
100 gnrtrels. bineermeasasanne armessane ﬁ%’ %gg, g‘}g sgg, %gg 1,400 |)..... PP 815, 023 18,000 }.ueenennnnnn 324 ggl
100 Cost..iiciiiieiiiiieneans sy N 509, 77 23,000 |....... 39, 381
102 Rent of power and heat ! $32, . JOPU - 3 ........... $ ..............................
103 - Millsupples...ooiviinniiinaa. $10, 798, 679 474,203 26, 946 $24,419 | $188,585 $028,110°["""§337, 886 $21,234 453, 076
104 All other materials ............ $32, 602, 831 $7O 475 £5, 872 $482, 289 3189 119 | $1,487,118 #484, 088 852, 074 $167, 900
105 Productg‘mlght Crrererereanaenns . $2, 527, 409 846 581 $2, 000 $36, 060 {519 694 $94, 878 $192, 955 $18, 000 #3068 '
106 Agg}lt‘fog%ég‘%\geém{ifﬁhbhﬁ T leied® $596, 680, 284 || 83,904,714 $900, 854 | $4,066,836 | $3, 159, 641 {845, 149,498 [$10, 338,481 | $5,004,572 | §5, 540,179 '
products—-
107 Total tON8. .oeeiiaaaaeen. Cevearaeans 15, 040,129 100, 318 25, 419 43,908 53,025 | 1,486,846 425, 946 129, 809 223, 806
108 Toti% ‘ﬁﬂue ......................... $510, 388,433 || 93,890,442 |  $805,104 | $2,187,110 | $2,620,979 {837,066,574 [$17, 301,548 | $4, 868,043 | $4, 897,162
Iron—
109 . TONS ueieeaneneiannnnes 880 |]....... e o [ P I
110 Valtle ciineiiivniaananens $31,180 {|-necnennnns Y P R PR e .
Steel—
111 TONS vvvurarsnsrenanuenns 2,260,457 {]..oovnviiia i il PRTN DU 567,898 |eueereenniafanan 185,737
12 VAlle coininianiiiaians 346 .301 979 [)........ [P P ISR, F P $10,012,149 [o.vvviiiineanniinnnnn, $3, 812, 568
. Iron and steel bars and rods, not :
including sheef or tin- p]nte
bars or wire rods—
118 Tons . 2,493,150 57,899 16,900 30,138 40, 888 197,190 191, 606 29,067 |...... Ceeees
114 Stru‘cltl.}llrllfl'slmp $100, 597,221 || #2, 410 938 $647,643 | 81, 222 145 | 91,848,680 | 86, 374 208 | $7,754,600 | $1,889,816 .. o....iien
es— :
ron—
116 Tous ... 27,001 ||......... PO IR 57 1 N IO
116 Value.. $1,051,B566 ||.cc-avneen.- $170,641
Bessemer ste:
117 Tons. . 263,800 |l.
118 Value...... $8,381, 717 .
Open-hearth ste
119 s .. 666, 092 .
120 Valle . ooereiiitinanaa. $19, 928 .7 L ) g [
Iron and steel hoops, bands, cot-
ton ties, and skelp—
121 Tons . 1,195,189 10,000 |.. 61,008 foevneneinefonnnnnnaenn
122 | $49,169, 747 560, $2,100,198 |.
Irou und steel rolied car axl
123 56, 339
124 V . §2, 787,051
Iron und steel hammered car
axles—
125 Tons .. 48, 267 1,822 |.
126 Value $1,72b, 886 872, 880
Iron and steel muck and scmp
bar produced ior snle—
%%g ® %23’ 63% ----- T L LI o %? ¢ 233, ggg 81 131
' 5.7/ | PO, S g .
Tron and steel hotler and other ! ' ' '
plates and sheets (except nail '
a?dt )tuck plates apd armor |
plate)—
129 Tons ......... Ceeereiirianaaes 1,882, 080 10,228 ooiiiiii e 11,619 95, 988 120,954 28,419 5,800
180 Ironvtmd i T 'ﬁlh.t.é ......... $89, 077,029 $562,801 |......nnn [N PO $747,531 | 83,421,785 | 96,223, 460 $1,401, 709 $263, 652
131 TOD8 eivaineinananins 81,101 [l.ccecunanes . 1,089 [Lieieieeinac]earanananaas 3,516 B,607 [40eevennn...
182 Value......... $2,466,340 [{...-o.ouenee $41,660 |....... PR R $87,875 $200,708 | ...........
Iron nnd steel tack plute—«
138 TODNS e etnsvienrmnresnennnnnas 16,568 {|.-veennannan 1,184 {..ennnnaens YN O P D T
134 VAIUC 1onernrennrrernrreneen 8650,218 Il...cconanenn $45.860 [oeruvarronan ) N F Ceeemeaean




IRON AND STEEL. | 87

DETAILED SUMMARY, BY STATES, 1900—Continued.
is the grosy ton of 2,240 pounds.]

M”éaes,&g.hu' Michigan, | Missouri, | New Jersey. | New York, Ohlo. Pengsg'. va- [ rennessee.| Virginia. “Eflﬁixir' Wiseonsin, %{}nggfl
87,480,732 | 2,365,280 | §1,605,302 | §14,322,831 | 94,003,032 | $67,785,834 | $218,860,040 | $285,578 | §1,124,350 | 98,729,280 | 93,304,082 | 3,020,508 | 76
1,030 [oeemnnnnns 603 8,302 19,740 26,434 248, 688 8,518 1,787 3,293 3 o1 | T
§n867 (a1l $2,442 $27, 026 $56, 738 493, 610 $070, 028 $6,118 $8, 453 $13, 497 $26 $6,582 | 76
15,420 8,540 7,648 39,198 69,260 | 2,081,684 |  ©,014,321 2,147 4,959 801, 206 1,683 105,495 | 79
897,636 |  $08,336 |  $105,507 §608,481 | $1,218,071 | $32,838,008 | 987,098,436 | §22887 | 96,834 | 95,110,670 841,852 | $1,025,838 | 80
59,216 70,631 41,152 77,983 68, 068 463,335 | 2,148,165 11,580 40,916 9,484 89,215 107,718 | 8L
$1,121,230 | §1,405,860 | $660,316 | $1,364)200 | $1,057,287 | 95,085,571 | §32,800,104 | 186830 | 8843’ 860 $28, 934 $067,685 |  $1,0604,116 | 82
116 Joenenns A R 100 500 8,202 25, 451 17 O IO AEORRN TR 88
86,000 [oamneennsio fillIIIII $9,516 $48, 000 $78, 589 $061,727 $1,754 (LI ORI USRSt ORI 81
) PO, 71/ P 2,886 1,262 4,811 144,154 {...oonennn.s E L N OO IR ST AU 8
.............. $20,690 [-.020000T0 100,240 s42 778 $191,484 | $4,007,761 |IITILINI gu,der (ot olIlIIIIIIITIIII I se
80,684 22,569 18,941 67,796 24,986 705,308 | 2,168,374 B4 2, 435 103, 671 126,088 |-oivurenennans 87
$2,700,086 | §565,520 | §048,838 | 1,044,812 605,002 | §17,851, 795 | 64, 392, 496 $1,771 | 461,462 | 2,500,488 | $2,084086 |vooemninnoinns 88
8,967 6 |eernnarnnnns V274 | inees 52, 647 82, 170 3
8385, 339 $200 |11l $698,696 |-.222T11IIT 1,025,146 | 1,278,635 %0
4,320 20 6 69, 306 9,775 186, 640 922,955 | ooeon... BB fenvrnemveenecnfemneeaeeeermaaleemeeeenecas 91
418,802 $100 $42 | - g140,710 $37, 263 8174, 818 $806,128 02100000 82,018 (ool 92
125,209 69,894 69,024 177,147 178,640 | 2,088,469 | 5,927,016 41,087 98, 835 233, 922 64, 695 114,085 | 93
$136,170 | $181,016 |  §128,790 $356, 960 $100,506 | 92,682,688 | 7,110,492 | 47114 | 75969 $207, 440 $171, 923 212,890 | o4
1,574 2,000 4,697 7,700 822 239,742 418, 841 253 571 31,584 74 16,008 | 95
%5, 880 $7,000 |  §16,707 25, 880 2,146 586, 814 877, 099 $367 %2, 000 #39, 018 $4, 808 #m 218 | 06
921,192 |.oienneee. 1,800 11,970 10, 100 1,860 | 1,831,786 D00 1eeeeraeeeserrneeeeaans T A 97
$16, 478 : $180 §1, 405 $1, 114 $196 $138, 455 0 Lo $410 | 1 o8
.......................................... $128,496 | $2,607,904 (ooveeennrn.. $76,720 |.vreneermmann]ooaininnnnns| 09
15,385 9,309 6,024 44,867 | 18,607 89, 854 113, 672 8,320 193,547 14,945 | 100
$32,6801 |  $14,009 |  $12,049 66, 332 s;.g,,g%g 50,608 sngg 18 s §12,480 $102, 929 gﬁ, 803 | 101
""" $00°084 (T TB160, 4761 $16,8197 7T §660,551 | gul8) 414 $749,201 | 97,185,295 |7 '$16, 868 |  soml 313 "'"iséél"l's‘l' TTTTTga0, 481 $48,460 | 103
©$2,3781043 | $11,906 | $103,862 | 98,280, 886 $216,738 | $1,769,048 | $16,422625 |........... $l4, s $367, 910 498, 800 $119.210 | 104
§118 117 $8 | $10,245 #158, 020 59, 241 252,606 { 81,370,186 BBE0 | evueerrnnlerenoneenrnnns $19)542 $140,112 | 106

$13,412,379 | $8,674,905 | 3,200,230 | 921,885,484 | 8,607,906 | $08,568,610 | §332,588,174 |  §387,400 | §1,886,670 | $13,304,011 | 6,004,989 | . §6,122,744 | 106

137,502 90,483 59, 026 149,152 187,981 | 9,787,407 | 8,603,852 13, 400 40, 048 362, 814 187,876 160,626 | 107
$6,743,140 | §8, 559,579 | 98,114,880 | 80,552,418 | $7,09,118 | $00,866,540 | $200,009,520 | §m87,d0D | $1,782,024 | $11,731,561 | §5,832'G8L | 5,741,842 | 108
.......................................................................................................... 682 | 108
.................................................................. $8, 651 $8, 422 82,800 |....oLlliL LI $21, 607 | 110
.................................................................. 142,918 | 1,218,158 | 10 T I 61,590 84,670 | 111
.................................................................. 84,143,000 | $24, 603, 612 81,250 |aaronoiioieeieroio) 81,808,071 ] 82,086,260 | 112
7,411 60, 1 15,072 48,242 95,722, 472,159 | 1,086,769 13, 060 18,761 {evennrennn e, 115,952 50,183 | 118
331,436 | §2,308, 914 §438,258 | 3,818,711 | $4,448,405 | 17,787,412 | 43,453,404 | 807,820 | §548,887 |....olL.iioii 3,781,271 | $2,870, 698 | 114
16,445 ... ... 116

$617,915 |- .| 116

© 2,545 84,195 995,458 . . 117

.................................................... $120,264 | 81,148,872 | 7,082,494 118
...................................... 40,000 |ueemiieieensceaiee e 526, 092 18
...................................... $2,000,000 [o2ITIUIUINIIIIIITI I gy, 028, 040 120
......... 9,100 128,188 828,050 |+vemnnemuiidneeennninns 168,848 [vevarrunannnes|oarernranranad 121
.................................................... $306,010 | 84,452,276 | - §85, 808, 868 |- LU eeame o0 DI e
...................................... 1,692 |+ oeeoiiiinnt e B, 747 | e 128
...................................... 08,861 |-1oIIITIIITIIIITIIIUIITN e 668,100 |
RT3 D KON R 26,680 |vovennnns 1,060 [1vvmeenneaeee|nrencnnemesnnlereeneanmnnues 125

§844,891 | LTI 011,698 |...... 0000 §78,400 (.. -o LIl 126

21,261 167,165 |..
3594 268 #4, 901,446 |...

342 4,844
$7,708 $113; 448

.......................... 17,208 1,689 [ooiiiieninnan. 808, 092 1,245,848 [ .oiviiinnfeaeeinniis 89,215 [.0eueeraennann 2,887 | 120
L $1,118,195 $87,060 J\.cnivnnnnnnns $16, 110 691 35() 984 2L IS, §2, 009,201 |...... sasnnean $150, 460 | 180
1353 NI PPN SR F 16,094 806 [oevinnnnnn. 602 6,006 |...... [P feesreataaaan 181
5216:100 ............................. [T 8680 641 $1,020’ [t161: 20 IO $20,069 8107, 724 |- 0000 vessnrsaforenntranacaes 182

F 1y o R PO L e L T T TP T O I L O [ 5,000 [.eevsrnnnnnsas]ornnsonnacenn 133
888,070 | LI 866,488 |...o ool hesnenns 3200 1 P 184

!Includes establishments distributed as follows: Colorado, 2; Kansas, 1; Maine, 1; Minnesota, 2; Oregon, 1 Rhode Island, 1; Washington, 1; Wyoming, L.




88 - MANUFACTURES.

TaBLE T2, Part L.—~ROLLING MILLS AND STEEL WORKS:

[The ton when used as a unit of measure

United ;o | Connecti- N ev ,
States, Alabama, | California, out, Delaware, | Illinois. | Indiana. |{Kentucky.|Maryland.,
Products—Continued.
Aggregate value—Continued,
Rolled, forged, and other classified
products—bontmucd
Total value—Continued.
Iron and steel armor plate and
gun forgings—
135 Tons, 16,802 {1 ecerienaaleinaenanen s [N (RN P vee
. 186 Valug 05 O D ] e T T PR
Iron and steel rolled hlooms,
slabs, hillets, tin-plate bars, and
sheet bars produced for snle—
137 TONS cvarerannsisavinnsnnnnns 4,172,286 30,376 --c..... S P .- 260, 042 78,680 46, 584 29,470
138 Value...oivumineneiiseaans 396 821,887 8808,283 [-evcnceeeas|iommenaiaada, vemananae 8, 865 431 | $1,794,202 | $1,188, 389 8623 148
. All other rolled iron and steel .
produets, including wire rods—,
139 TONS cvuvrnvemmcatecscrennanns 423,487 {[.ceneinenien]eraaiiaiaian 1,800 Joeereiinnnes 242,403 20, 580 24, 695 2,454
140 Value........ P 8:)4 LT N IOURN 75,000 |....- P 36,048,082 |  $862,849 $790, 822 $166, 790
All other forged iron and steel
products—
141 Tons.......-. 65, 512 1,208 |. 9,547 |. . 336
142 £6,148,134 &147 523 . $449, 978 $41, 094
143 108, 707 . 8,219 400
144 $2, 781 145 . §110, 280 £4, 000
145 NS 177,156 1,062 |. 39,023 6,190
146 Value 214, 609, 893 . $132 442 | $9, 660, 767 $518, 420
147 Allother producis,not ¢l Jneclud- | 886, 300 851 $1, 929 726 $8,082,924 | 1,946, 983
ing amount received for custom work K
and repairing.
Miscellaneous products, not rolled, value
previously ineluded—
Cut nails—
148 Total value .oveiaaeecaniiies e $3,202,008 ||......ueven 845,750 [.eieuiiiiinafoanianiaaias $136,159 |.cennenn. . $331,481 |.veeeeiannns
Iron, or combined iron, and
steel—
149 K(’ s of 100 pounds ......... 788,100 fl.oaeenuneoos 18,300 |..... P 2 A O O
150 Stee alne. ..ol 1,864,255 ||~ .. i $5,750 [ooeriiii ot $186,199 |.everrerianifocnnoennannan PR, .
161 KEFS of 100 pounds ......... 920,848 1. vreeeceaeeinaernenfeacinraenena]eenens PP N I, 125,281 |-venecansans
B2l . Valleo..ececeeeiiceien.n. 1,027,808 {[--. ..ol N N SR ereeeneaenn rree eanen $381,4381 |.vennnnnnn .
Tron and steel wire nails—
153 Kegs of 100 pounds 4,603,010 |leevrunneirinforcenananans 36,500 |.eecuinnnsan 269, 643 359,660 |.eeenannnn vefenaneen
164 Value....cvoieiiinnnnanneiann, $12,445,096 ||+ ovveennnuna]iienenannnnn $109,500 |.-ecinene. $719 047 | 81, 071 78T |nevancnmnusafonmmanuns
Iron &nd steel wire—
1865 TONS oveeiveneeianinas . 679,595 |l....... S 9,600 |..vnerennnes 27,467 24,628 .oiiiniaiiifennans
156 ‘ Vulue ....... e tranrraseeesaaaeann $35,283, 688 ||.enenonnea]enenrnaans $720,000 {-.vvueunono| $1,508,822 | §1,401,880 {vereneananii]anennns
Machinery:

Rolling mills and steel works—
Rolling mills—
167 Total daily capacity, double turn, 86, 964 1,770 138 289 313 9,206 2,877 1,076 1,880
of rolled iron or steel tons.
Bessemer steel or modified Bessemer

steel plants—
158 Converters, number .. . L | T 1 | PR [ 31 PO, 2 2|
159 Ttg;g‘ll ﬂzi%grgzqt)grcllsty of ingotq 84,925 {|.......... 7 - IS P [ 125 I PR 500 2,000
Open-hearth steel pla.nts—
160 Acid and basic furnaces, number.. 307 12 ovvenaans e ) ) R 24 [ 3 PN 1
161 Daily capacity of acid and basic’ 18,245 1,120 foennnnnns e 10 [eeenenienena- 1,498 383 i 80
ingots, double turn, tons, B R B
%gg Acigrfltlri\%cs\si, numbert...i. 189 [levvieevirnncficiinnaanas L 4 Blieesracnnnn 1
otal daily capacity o (Y11 S PO M S O 1 PO - 3 7 2 PR .
aecid ingots, gouble ! 10 2 2B - %
turn, tons, B i
164 Basic furnaces, number. . __. 168 12 .ol T 20 [ 30 I, esrarranns
166 T%t;él éla;‘l% Oett;pué:‘x)t‘r ?é 12,161 B D s 1,275 130 {oeeemenennnn Cereaaes aee
urn, tons,
Crucible, blister, German and miscel-
{aneous steel plantg—
166 Crucible furnaces, number ..,...... 5T | PO RO 2 PO 1 2 1
167 Crucible steel pot holes, number ... N 40 |20 12 16| 24
168 . Totel daily capacity of erucibie 875 |l 10 20T 3 4L 4
. itmd otheringots, doubleturn, | |{7TTTTTTTTTTLCLO T pTTRTRRERRERLOLO T T e ’
ons,
Comparison of produets: .
169 N%?}gcfeﬁn establishments reporting for 236 2 L 4 6 11 4 B 2
170 Value for census year.... $404, 703,901 || 81,740,148 $817,907 | $2,191,182 | §3,169,641 1834, 468,877 | 82,284,977 | $4, 819,693 | 856,192,088
VL) . Value for preceding busin $260, 667,764 || 81,086,732 |  §278, 007 | $1,708, 491 | 51,487,902 |826, 520,798 | §1,819)713 | §1,822, 073 | §3. 067, 467
172 Number of establishments reporting 438 [} 3 7 6 22 27 [}
178 Totaé ‘eglé‘aezuwer .............. veene 1,164,035 19,224 2,056 8,492 4,925 83,470 40, 650 17,250 14, 697
Engines—
174 Steam—
5,428 105 15 48 68 244 225 73 66
175 Gas Iglt’»;snes%?lxzeéi . 1,086,450 18,606 2,066 6,938 4,835 75, 566 89,690 17,250 13,843
i;{i] Il\iumber ............. 16
OISEPOWEL. e uvenasn .
Water wheols 1,548
};g " Igiumber ................... . 103
OFSEPOWer. ... [
Electric motors.~ n,%1
180 NUmbBer. s oeeieneccee i 3,220
%gé OthHorse ow%r ........... . 63:781
er power, horse
Rented > p power 3,160
188 Eleetrie, horsepower.....o.oooey ... 8§77
184 Other kind, horsepower ............ 257
185 Furnished to other estab ishments, horse- 2,504

paower,
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IRON AND STEEL. 89
DETAILED SUMMARY, BY STATES, 1900—Continued.
is the gross ton of 2,240 pounds.]

M:xsse.eﬁglu- Michigan, | Missourl. | New Jersey. | New York. Ohio. Pen&f{‘“’ Tennessee,| Virginia. Wgrtﬂz.ir' Wisconsin, Asltln?ég-(f"
.......................... S I [ 16,802 [eenrireiacna]eacrnnnsanes]iancetaiienanc]omensinasonnnc]eniasinonauass] 198
..... O ) R $1,526 L: 4 TN VRO FRPIORIPIDUR FORIVRRPUI PN (RPN UPN (PPN B 1

187 DR N PR 1,820, 750 2,268,868 |....... PR P . 135,681 |veenenencnanun 1,500 | 187
$6,190 L Y P I, §32, 486, 609 35] 671 L1411 TR PN $2,885,617 |.cuvcrneeeanns $46,719 | 188
106,279 10,000 8,378 37, 18,196 271,011 (33, 156 6 24,288 {ineieneenna, 17,601 10,080 | 139
$5, 813, V50 $750, 000 §427, 216 $2,492, 062 21, 717 814 | $11,281,444 | $22, 442 526 $7,795 | $1,076,870 | ceceeiernan.. $601, 801 $387,534 | 140
547 Jeeracnenannn BB |aeerenninnnnns 8,183 4,860 45, 626 141
867,280 forernnrnnan- $66,275 [oeenicnneinnns $499, 188 $263, 876 $4, 622,971 142
eeecmencavann 51 R BRI 8,000 Jooeeeaniannnns 84,408 J.oviie i rrneaanaas 3,685 )...... rrenrmen 3,876 | 143
camsmnrmosanas YT O I, 845 000 [aceeennannnns $2,459,603 [...... P $50, 810 | 144
6,708 2,800 9, 600 10, 282 11,286 18,402 60, 711 128 Ioeerennnnnn 2,2 223 | 146
8470 114 | - $196, 500 $720, 000 1, 25‘2 719 $1, 112 982 $1, ‘128 738 $5,708, 302 $8,644 |.ouinailbe $206,548 | * $14,817 | 146
$6, 069, 230 $16, 626 $85,400 | $12, 25 3 071 3888 877 $8, 202 070 | $42,495,648 |...ovenvnins $104, 646 $1 663, 850 §172, 308 $380 902 | 147
$274,678 [ovivirennane FR A PR PO §709, 717 $1,519,398 {..neninnins §27, 354 $247,648 |oeeoniniaaaaa. teteserranaana 148
90,072 |1 eerenenn SUTR! FEURTURUTSON URTTRTRR 62, 586 493,585 |vemveereenns 11,006 10,614 |.
$161,867 [-cvovercrnnrlonacrcnnaaan e 3129 300 $840,875 [......... P $27, 354 $23, 830 |.
i3 e N ORI APURPYRPRR P, F 267,479 860,155 |.cevvurencn)enaecnann.s . 113,979 .
$113,819 [oeveerrereer]vanranananca]ens R D $580, 327 $679,018 [.eeviivnnns waereremaaes $228,718 |.
81,34 |......- RPN N S N DA, 1,031,798 2,224, 020
5252 F:7:1 I P NN [ P R, 34, 418 770 $5, 878,671
T7,78L fouennn. PR SO, PR Q1,878 |.eeenininaan 181,462 280,889 |.veiaerennac]iiaacicrensediananaranannas
85, 829 825 |eeiavonnmacelunn ceinanaas $2, 457 Lt I $10, 386,008 | $12, 980 D1 N At IR J
1,580 440 265 828 1,298 12,874 48,8064 100 473 2,011 645 1,938 | 167
12 33 4 2 3| 1568
7,678 17,977 1,160 30 610 | 169
10 1 8 7 . 8 27 199 16¢
576 80 42 810 190 1,218 12,746 161
8 i} b 13 93 162
440 210 86 478 4,841 168
3 2 3 14 106 |. 164
42 100 104 740 8,404 |. 166
54 14 [ 66 1
800 218 12 1, 856 8
89 46 1 409 3
5 2 4 13 14 23 116 3 2 7 4 8| 169
$1, 278,751 | §2,904,066 | $2,082,085 | $20,796, 551 $6,008,406 | $80, 834, 668 | §259, 881,701 $387,400 | 81,366,494 | $12, 633, 697 $5,848, 957 $§6,082,224 | 170
§972,134 | $1,634,660 | $1,881,107 313 104, 246 84 492 241 | $20,188,837 | $165,266, 064 §2064, 844 #81! 2 920 37 397 084 $3,278, 804 4, 104 611 171
7 3 5 20 64 209 3 8 7 172
30,085 8,200 3,320 80,177 14,417 219,787 518, 888 2,816 4,100 28, 476 5,835 11,801 | 198
188 10 816 3,001 19 26 99 2 110 | 174
28,939 12,769 211,329 | - 570 548 2,875 2,000 28,416 6,230 10,586 | 175
18 .] 178
1,077 B
L P Wl PR wenane eeeiunaenans 179
926 |0o110I 2,100 |o2i1 ORISR I o B0
2,260 |ercanincnenfoamannns veer 2 49 40 | 180
44,165 |- aeennnn [P P 60 605 516 | 181
................. 86 | e e e 182
183
.............. 184
eyt [ C: (1 I , e - (1 1 185

tIncludes establishments distributed as follows: Colorado, 2,

Kansas, 1; Maine, 1; Minnesota, 2; Oregon, 1; Rhode Island, 1; Washington, 1; Wyoming, 1.
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TaBLE 72, Parr L.—ROLLING MILLS AND STEEL WORKS:

[The ton when used as a unit of measure

ggl‘ttgg Alabama. | California, CO%B?C“' Delaware, | Illinols. | Indiana, | Kentueky.|Maryland.
Establishmentsclassified by number of persons
employed,not including proprietors and firm
members: -
186 Total number of establishments............ 438 ] 3 7 6 22 27 6 B
187 Underd..ieeeeeceeenan.- 1
188 bto20..... 10
189 211060. ... 12 1 1
190 51 10 100. .. 43 1 1 2 1 b R RN
191 101 to 260.... 112 1 2 3 b} 8l 2 |........ PR
192 251 to 500. .. wryy 8..... PR L7 U 6 10 3 3
193 50X to 1,000 .. 8l 1 1|l 3 4 1 1
194 Over 1,000......... PR redeeenmnnan P L | O O . 1 6 [ PO R, taes




JRON AND STEEL.

DETAILED SUMMARY, BY STATES, 1900—Continued.

is the gross ton of 2,240 pounds. ]

M‘fjﬁ‘;‘,"“' Michigan. | Missourl, |New Jersey. | New York. Ohio. Pennniz;flva- Tennessee. Virginia. Wge;EiX_ir' Wisconsin. A&L?gg"?r

8 7 10
PO R ey

1 1

1 2

3 2

cerdavaeraonne 3

....... RS

1Includes establishments distributed as follows: Colorado, 2; Kansas, 1; Maine, 1; Minnesota, 2; Oregon, 1; Rhode Island, 1; Washington, 1; Wyoming, 1.
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TasLe 72, Parr IL—CAPITAL, EQUIPMENT, DAILY CAPACITY AND POWER OF

[The ton when used as & unit of measure

United States. || Alabama. | California. Illinois. Indiana. Kentucky,’
1| Number of establishments ........oooveereaiiaii, Cevneaernenana 88 3 1 1 2 1
Character of organization:

. 2 InAividmal ... oo et iiirer s e e s {781 PO PR R wann B .
3 TFirm and limited partnership.. L2 | PP F R TSI FOISUUN PO,
4 G %n(lzorpomted COMPANY < enurureanrssves 28 3 1 1 1 1

apita;
5 p"l‘otal .................................................................. €8, 077,612 §225,731 $16, 000 $14, 000 $600, 000 $40, 000
6 Land .. $1, 045, 463 $67, 000 $10,000 $2, 000 $60, 000 $10, 000
7 Bulldings....ooeeiieiiiiianecaan $1, 864,404 $25, 500 $1, 000 $2, 000 $100, 000 Sto, 000
8 Machinéry, tools, and implements ... - £3, 890,013 $131, 576 . #4,000 310 000 $440, 000 $26, 000
9 R dCasha.rgdsundries..... ............... feees iereresennberrrenanaes $1,277,042 B O ] P R PR .
ented property:
10 Total 1')l ..... B §52, 870 ............
11 Land ..
12 Buildm[,
13 Machinery, tocls, and implements
Machinery:
Rolhng mills and steel works— .
Rolling mills—
14 Completed, DIIDBET . .oueuiieere et iireiiciacvarisnananes 31 2 1 1 2 1
15 Total daily capacity, double turn of rolled iron and steel, 38,158 100 25 70 210 30
tons.
Bessemer stee] or modified Bessemer steel plants—
18 Converters, TUIMDEL o evausnenerrecincnnnnnnranaacarsssrsaces
17 Total daily capaclty of ingots, double turn, tons ..........
’ Open-hearth steel plants—
: 18 Acid and basie furnaces, NUMbDer ... ccniiciiiiiiienesnnnanan
19 Daily ca d?nutyoi acid a.nd basie ingots, double turn, tons. .
20 Aeid furnaces, NUIMbDET. .. vvereesrrerareanrmmznosannns
21 Tc%tal dmly capacity of acid ingots, double turn,
ons,
22 Basic furnaces, NUMDEr ... v cerrariiaeiaeancanaians 11 b PO P ATl 4
23 ‘T'otal daily capacity of basic mgots double turn, ton . 460 1 O S O 200
Crucible, blister, erman, and miscellaneous steel plants—-
24 Crucible steé] pot holes, NUMDEr .ovvvveooseen.neenses L1 | SRR PP PP [ R P, vennen
2% Total daily capacity of crucible and other ingots, doubletum, 6 [leasens P - a
ns.
Power:
26 Number of establishments reporting 30 3 1 1 1 1
27 Total horSePOWET. ceenersvnrensennnn 81,770 600 850 1,000 1,500 1,000
owﬂed'— 4] ? )
Engines—
Steamn-——
28 Number ..... 181 4 4 2 4 8
29 Horsepower 31,360 600 850 1,000 1,500 1,000
Water wheels—
30 Number.......
8L Horsepower ...
Electric motors—
32 Number.......
33 HoOrsepower «...........

1Includes 1 converter, with a daily capacity of 100 tons, reported by an active establishment in Massachusetts.




IRON AND STEEL. 93
IDLE ROLLING MILLS AND STEEL WORKS: BY STATES, 1900.
is the gross ton of 2,240 pounds.]
Maine, Maryland, Minnesota. | New Jersey. New York. | Pennsylvania, | Tennessee. Virginia. West Virginia. | Wisconain,
1 1 2 3 3 15 1 2 1 1|1
1 3 | O DR PR RN 2
. P . . [/ PP PO [ PO F cenese] 8
1 1 1 3 3 LI 2 4
$75, 000 $67, 500 $1, 449,776 $169,943 1, 158, 532 $2, 607,082 $650 $208, 538 $130, 535 $1,820,825 | 6
$30, 749 , 000 $263, 500 $53,000 $107,500 $305,126 $50 $80, 5 $13, $37,600 | 6
$16, 844 #15, 000 $98, 504 $50, 04 380, 000 $838, B42 $200 $51, 000 $31,878 $203 689 | 7
$9,411 $47,500 $188, 230 $48, 2099 700, 000 $1, 183, 060 $400 72, 000 §40,401 $989,286 | 8
$17,996 j.. [ $809, 462 $13, 507 $21,032 279, 164 K 9
#52, 876
$31,875
38,500 |.
$12,500 ).
1 1 2 1 2 12
80 6 450 20 900 904
3
665 1,400
4 6
160 180
2 3
40 80
.............. 1 2 3
D P Y 10 120 100
..... 88
...... )
1 1 2 2 11
700 225 4,700 100 11,750 6,585
5 1 9 2 36 44
700 25 4,700 100 11,750 6,465
temenaianns L2 P A 2
..... 200 fivenncinancnnennfeareoianacaiienaianerennanienens 100
2
20

2Includes 2 acid furnaces, with a daily capacity of 54 tons, reported by an atj.tive establishment in Ohlo,
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TapLe 72, Parr IIL—CAPITAL, EQUIPMENT, DAILY CAPACITY, AND POWER OF BUILDING ROLLING MILLS AND
STEEL WORKS: BY STATES, 1900. '

| [The ton when used as o unit of measure is the gross ton of 2,240 pounds.]

United Ala- . 8 : Ken- Massa~ New ; Pennsyl-l West

States, || bama. | Grcorsia.| Illinols, {Indiana.| yyove | chugatts, | MisSOUIL vy Ohio. | "yania, | virginia.
Number of establishments ............. 29 2 1 3 2 1 1 2 1 6 9 1
Character of organization:

INAIVIAVAL v verreenaaiecayanas . 3 O S B R S IO PR PO

Firm and limited partnership......| ool oeiinni e e e[

Ineorporated cOompany.....veeev-.. 25 2 1 2 2 1 1 2 1

Miscellaneons.............. [ . | e RS (S DN PPN RN FOPPIN

Capital:

Total cuoreainanninens et $765,900 | $48,000 | $384,000 | $775,000 | $35,000 | $510,000 | $180,008 | $260,000 (81,562,700 | $441,509 | §250,000
Land.......... . $27,000 |.......... $27,800 | $61,000 | 5,000 | $825,000 | $17,100 | $25,000 | $146,200 | $111,178 7, 00
Buildings §1,161 $98, 665 $8,000 | $113,700 | $240,000 | $10,000 | $60,000 | $74,299 | $30,000 | $339,000 | $128, 311 $10, 000
Machinery, tools, and imple-

TOEDES +evnmnrcareirasiosannss §2,881,028 || 616,259 | $40,000 | $237,460 | $810,000 | $20,000 | $100,000 | $61,150 | $150,000 | $988,000 | $159,059 { §200,000
Cash and sundries.......... @416,686 $24,076 |.ovnevnen- $5,600 | $164,000 |....ene--. $25,000 | $27,464 | $35,000 $89,500 { $43, 056 $3,000
Rented property:

Total coovvnremnaannnnn. wreseranaanas $28, 020 $1,500 21,520 |.
Land.......... . §25,020 $1,500 $18, 520
Buildings ..... L g e ot PN PO I $8, 000

Machinery:
Rolling mills and steel works—
Rolling mills—

Number....oeemmevnanes 18 1 1 2 1 ) P 1 1 4 ’ 6 1

Total daily capacity, double

turn, of rolled iron and
steel, tong ...... eeees . 2,638 330 50 225 200 L1 N A 45 170 1,270 228 70

Bessemer steel or modified Bes-

semer steel plants—

Converters, number........ 3N | S, J P S PSS A [P P RN IR L P N

Total daily capacity of

ingots, double turn,

10) 11 S 1,270 {lieierasna]onercnenaclounnanann. ) I crefeevrmrennsfanceraanas 1170 |enverunnra|ocmcanenns i
Open-hearth steel works—
Acid snd basic furnaces, '
TUMDEYL cueverrrnnieecen.s 1438 b N PR 4 2 3 2 30 PO N 3 20 {euaiiine .
Total daily capacity of
acid and basicingots,
double turn, tons..... 12,920 40 120 120 150 80 120 feveeaenn.. 130 1,680 feuncnenn -
Acid furnaces,
number .......... DR A | R FRRRO R FPSRS PO O 2 L P 2 s 5 P
Total daily ca-
acity of acid
ngots,double
turn, tons ... 1460 {leersnceca]eneennecnc]ommncmaneafennns RN P 60 40 {ceeenrnnns 80 180 feenveonnns
Basic furnaces,
number .......... 132 b PR 4 2 ) P, 2 faveraanann 1 15 Jueneianns .
Tofal daily eapacity
of basic ingots,
double turn, tons. 12,460 40 |aveennnnnn 120 120 150 Jeeeeannn.. 80 |eemenannns 50 1,500 |.enunnen .
Crucible, steel plants—
Cruciblesteel pot holes,number. b2 10| PSRN PSRRI PO cevennnes N [ b0 P 10 PO aevernanan
Total daily eapacity of cru-
cible ingots, double turn, .
tons .....iieee.s [ P2 | SRS [N S R L0 IO Floeeeannnes cevenmesaa
Power:
Number of establishments report-
m% ............................... 16 1 1 2 2 1 1 | N PO 2 | 3 TSN
Totzb horsgpower ......... [TPP 18,225 10,116 750 1,006 1,426 300 540 1,250 |oeeennnens 865 1,976 [cevennanns
wned—
Engines—
Steam—
Number......... 84 18 4
Horsepower ........ 17,705 10,115 750
(as or gasoline—
Number............ N P
Horsepower .....,.. [ 18| PSS [§ PO
Electric motors—
Number.....ccoeeneenn. 8 1
HOrsepower «.eovevenn.. 490 250
Other power, horsepower... 24 24

LIncludes 1 acid furnace, with a capacity of 100 tons, and 4 basic furnaces, with o capacity og 400 tons, reported by an active establishment in Delaware,

TasLe 73.—FORGES AND BLOOMERIES: DETAILED SUMMARY, 1900.

[The ton when used as & unit of measure i3 the gross ton of 2,240 pounds.]

United United
States. States,
Number of estahlishments!................. fenserseereemmretaanaanana 7 Salaried officials, clerks, ete.:
i Character of organization: Total number 12
i INAITIAUAL ..t v s aeriee vt r e e e e 1 Total salaries ..ooe.nen.onn.. $11, 500
: Firm and limited partnership 8 Officers of corporations—
o Incorporated company ........ 3 Number.............. TP 3
e Capital: Salaries ...vceviiiiiiiiiaaa., erererrannaen $3, 500
Total.uerrenannnen Ceaerraressenninnraanan S cresreeeasnanaad| 8$272,888 General superintendents, managers, clerks, etc,—
5 Land veen . g%%, }88 %o{a} mim?er ..... Ceenrrreenmmmeseereenseneyasnannnnn ]
Inga........._......... . 'otal salaries .......... Crerevrieaeanaaes cevaes [
Machinery, tools, and implements . . 837: 320 Men— %, 000
Cash and sUNATIEs cvvvvrerevennrnennn... veena cereeran eeneenns]| $196,868 Number....oeaennanes Crrersasrrataneaben e tvacaaanaan 9
Rented Ilaroperty: [SENES o L=t SO temesrecarrsctaran. 88, U0
Total..ooaermenaaass presareannen beetietereateanneraaisertnrasiaennn $236,000 || Wage-earners, including ]fieceworkers, and total wages:
Land... . .- $116, 000 Greatest number employed at any one time quring the year...... 242
Buildings...... .- . . $95, 000 Least number employed at any one time during the year......... 219
Machinery..... . $26, 000 Average number...oieueeenenneaiiiiia, terravenacacnnn ceveenns 226
Proprietors and firm members 8 ‘Wages.......... [ Nesirenersacsesananaisa. creserssnnannanas.e]  $97,184

Includes active establishments only, distributed as follows: Maryland, 1; New York,1; Pennsylvanis, 5.
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Tasre 73.—FORGES AND BLOOMERIES: DETAILED SUMMARY, 1900—Continued.

[The ton when used as a unit of measure is the gross ton of 2,240 pounds.]

95

United United
States. States.
Wage-earners, including pieceworkers, and total wages—Continued. Products—Continued.
Wages—Continued, Total value—Continued.
Men, 16 years and over— Blooms, billets, slabs, or hammered bar iron made from—Con,
Average nuutber.. 226 Pig iron and scrap iron and steel—
B L T TP $97,184 3 12,365
. 201 (S N $403, 194
Average number of wage-earners, including pieceworkers, employed Value of all other produetS. .o e cecviiseeecreiessreneneans #4, 820
during cach wonth: Completed forges or bloomeries, number......o...... - 7
Men, 16 years and over— Daily eapacity of blooms, tons, double turn ........... Prenereeneaaen . 99
JANUArY. e ceiiiianas P eeeesrranane . 231 Comparison of products:
FobIUALY oeeemveanennae- 232 Number of establishments reporting for both years....... [ 4
Mareh Loveniiiniaians 221 Value {or census year........ Cerveaeaene J§217, 771
Aprilo.ol . 232 Value for preceding business year............ s Crvereeeaes #180, 288
MAY . cerenmiiciirreeanas 282 Power:
June .. 216 Number of estnblishments reporting...oee-cecens. rreereeanane. 7
July. 204 Total ROTSEDOWET 1 evevvernaans.. ceeamnan Cerveeanan veenn eeeenan 547
Angust 214 Owned—
September 231 Engines—
October... 232 Steam—
November 232 Number......... e nbemeeecamsieasenanny [ 13
December...onieiienininnneao, 232 Horsepower 44
Migcellancous expenses: Wﬂt}%lumlg(égls—— 9
Total, et sennns [T YT, Cerenaraaas $15, 203 Horstnowor 100
Rent of WOrkS ....vvererenensnnsn. et e naeeaaaa $4,650 1| polishments Clas o L minheraf o
;l‘uxgs, [not‘;nine]uding irtlternn.l revenue R e e 4798 ing proprietors nﬁé ﬁLIEIIl gnlcmnl} em“’ P
tent of offices, interest, insurance, and all sundry expenses 2 o 10 eIn uers:
not hitherto included....... RO reeeens venes|  $9,725 lottgt%\géxbur ol establishments Z
; 21 to 50. 1
Materials used: h
TOUAL COSb v neena i iaaiar e ererisnraearettsenreesenraarannaasnanns $827,160 BLIOT00. et 2
Iron ore—
Tons,.. 6,282
i 8- #2244 | myiwie 73, Parr IL—IDLE FORGES AND BLOOMERIES: BY
Pig }rron 1000 L]
OIS oot eiiiinesenneennacnrransnnncananans PO caeen y n X
Jost..... seveenresiaaaae teeraeeeaseenernaiaanan venmrmaaes . $22,000 STATDS’ 1800
01d or serap iron and steel—
B T rens 183, 698
[610):1 H, [P fenmremeieenastanronnne veens| $181,766 United | Mary- | New | North |Pennsgl-
Fuel— States, || land. |Jersey.|Carolina. vania,
Bituminous coal and slack~— : '
P P 1,563
Costorrnennnnn. $2770 N Number of establishments. .... q 1 1 1 4
Coke— " fame
Tons 60 Chniﬂ%ltimi é)f %rgunizutxon. . L 1
it ndividual ......... [ T | PR, PO .
Chagcosgl $240 o i[guiorpomted company..... 5 ' U 1 3
: apital:
Suehels... 3 E N B $111,100 || $15,000 | $4,600 | $11,000 |  §30,600
L ——— A | B M| wmel mee
3 B oennaammanesiecoianitanstmnnnae, - ! uildings .... X X X y
Freight........ rvitherecnssecsnnnaras Creestasrrerenne $9,331 Muchinéry, tools, and
Products: implements .......... $26,000 || $12,000 $1,000 $18,900
$522, 432 Cagh and sundrie $17,000 fleuan-... $1,000 #16, 000
Completed forges or bloom
ies, number........cooiiiena 7 1 1 1 4
8,142 Daily capaeity o tons,
$114, 418 AOUDIC LUTIL 2uavaeessernnanns 443 12 8 H )




TIN AND TERNE PLATE.

PART IV——MANF——7

~(97)



TIN AND TERNE PLATE.

By Wiriam G. GrﬁAY, LEupert Special Agent.

Tin plates, or, rather, tinned plates, are thin sheets
or plates of iron or steel which have been coated by
being dipped in & bath of molten tin. They are largely
used in the manufacture of household utensils and cans
for preserving vegetables, fruit, meat, fish, etc. Iron
or steel composes usually from 94 to 98 per cent of
the weight of an ordinary box of tin plates. A 100-
pound box of best charcoal finished tin plates contains
about 6 pounds of coating, while the coating on a 100-
pound box of finished coke plates may not weigh over
2% pounds. The plates are usually packed in wooden
boxes.

Terne plates are also thin sheets of iron or steel, but,
instead of being clipped in a molten bath of tin alone, a
bath containing an alloy of tin and lead is used, the
proportion of tin varying from 10 to 38 per cent. A
120-pound box of hest grade terne plates contains about
20 pounds of coating, while 8 box of ordinary grade
frequently contains as low as 8 pounds. Terne plates
are used wholly for roofing purposes, and are there-
fore called also roofing plates. On account of the lead
used in the bath they are much duller in appearance
than tin plates.

There is considerable diversity of opinion as to the
exact meaning of the word ‘“terne.” Some authorities
claim that it means ‘¢ consisting of three,” namely, iron,
tin, and lead. The word is derived from the French,
however, and means dull or tarnished. The expression
“terne plate” was doubtless adopted to distinguish dull
plates coated with a mixture of lead and tin from bright
plates coated with pure tin. The latter are sometimes
called “‘bright” plates, or, in French, ‘“blanc” plates.
~ In Germany tin plate is known as ‘‘weissblech” and
terne plate as ‘“‘mattblech.” The word ‘“matt,” also
means dull.

The base weight of a box of standard tin or terne
plates in the United States is 100 pounds; in Great
Britain it is 108 pounds.

Black plates are the thin iron or steel sheets from
which tin and terne platesaremade. They are generally
made from Bessemer and open-hearth steel, but a few
establishments in the United States sometimes roll iron
sheets, to be used almost entirely for fine grades of
roofing plates. The quantity made, however, is not

very large. The machines and pots used for tinning or
coating black plates are called tinning sets.

A majority of the establishments which manufactured
tin or terne plates, or both, during the census year, also
operated rolling mills, these mills being equipped for the
production of the black plates which were coated with
tin or with tin and lead in the tin-dipping departments.
At some plants, howeyer, tinning pots had not been
installed, and black plites or sheets were chiefly pro-
duced. Practically all the black plates made by estab-
lishments of the latter character were consumed by the
tin dipping or stamping works of the country. In any
statement, therefore, purporting to give the capital
invested, persons employed, wages paid, ete., in the
manufacture of tin and terne plates, it would be a mani-
fest error to omit similar data for all establishments
engaged in the manufacture of black plates, even
though in some instances these plates were not coated
with tin or lead by the plants producing them, but
were sold to establishments equipped with tinning pots.
If such data were omitted from the report on the
manufacture of tin and terne plates, a true idea of the
magnitude and importance of the industry would not
be given.

For these reasons the statistics of the manufacture of
tin and terne plates are presented in this report under
two heads, the tin and terne dipping industry and the
black plate industry. In order to secure a separate
statement for each of theseindustries it has been neces-
gary to divide the reports of all establishments which
manufacture the black plates used in their dipping
departments.

The statistics given in this report for the tin and
terne dipping industry are identical in their totals with
the statistics of the tin and terne plate industry, as
given in Parts I and II of the Statistics of Manufac-
tures. The statistics of the black plate industry are
included, under the general head of iron and steel, in
Parts I and IT of the Statistics of Manufactures. These

‘statistics are also included in Part ITI of the Statistics

of Manufactures, in the special report on Iron and
Steel, where the black plates produced appear among
the products of *‘rolling mills and steel works.”
Statistics of the tin and terne dipping and black
(99)
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plate industries were not separately collected at the

census of 1890, It is, therefore, impossible to present
comparative figures in any of the statements. The
production in 1890 was, however, very small.

The period covered hy this report is the census year
beginning June 1, 1899, and ending May 81, 1900, or
the business year of the establishments reporting which
most nearly conforms to this year.

COMBINED TIN AND TERNE DIPPING AND BLACK PLATE INDUSTRIES. p

Table 1 is a summary of the statistics of the tin and
terne dipping and black plate industries.

‘Tapre L.—THE TIN AND TERNE DIPPING AND BLACK

PLATE INDUSTRIES: SUMMARY, 1900.

tTm ac?’ % Black-plat
crne dip- [Black-plate
Total. ping in- | industry.

dustry.
Number of establishments ............... 166 57 44
Capital ..oooii o ininneiiinaan Veeeereaaes 2827,488,302 || 6,790,047 | $20, 698,255
Saluried officials, clerks, ete.,, number ... 726 333 393
[T E:0 5 U R $818, 015 $291,823 8526, 692
Wage-carners, average number 4,8 3,071 55

) 14, 826 ;
| 810,288,061 || 81,850,917 | 98,308,144
13,798 ! 014 :
40,006,830 [| 1,711,475 | §8,285, 361
£88 625 6

Total wages...
Men, 16 ye
Wages. oo ciiena,
Women, 16 yenrs and over.

. R 3
T $193,834 $172, 568 $21, 266
Children, under 16 years............. 340 32 308
114t I $97, 888 85,874 $91,514
Misceflancous expenses........ . . 505,128 $236, 456 $268, 672
Cost of materials, iIncluding mill sup X
frefight, ete . oviinin i 2345,004, 716 || 926,728,150 | $18,276, 568
Value of C{)roducta, including custom
work and repairing ..oeeeiiii el 39061,912,619 || §31,802,011 | 830,020, 608

1Includes 35 plants which manufactured black plates as well ag tin and terne
plates, 22 plants which manufactured tin and terne plates only, and 9 plants
which manufactured hlack plates only.

2Includes rented property valued at $165,000,

2Includes a duplication of $20,590,566, the value of black plates reported
smong the products of the black plate industry and used as material in the
tin and terne dipping industry.

‘While it might appear from Table 1 that 101 estab-
lishments were engaged during the census year in the
combined industries, this was not the case, since estab-
lishments which performed both operations, namely,
the manufacture of black plates and the dipping of
these plates, would thus be counted twice. This will
be plain from the following diagram:

9 black plate establishments ._..) The black plate industry (44 es-
35 black plate and dipping estab- tablishments).

Tishments. ... ... .. }The tinand terne dipping indus-
try (57 establishments).

It thus appears that 35 active dipping establishments,
or a majority of the whole number, were equipped also
for the manufacture of hlack plates. In addition, there
were 22 active plants equipped for tin and terne dip-
‘ping only, and 9 active plants equipped for the manu-
facture of black plates only, or a total of 66 active

“plants.

The capital invested in the black plate industry was
$20,698,255, or 75.8 per cent of the total for the com-
bined industries, and the capital invested in the tin and
terne dipping industry was $6,790,047, or 24.7 per cent
'of the total.

The cost of ‘materials shown for the combined indus-
tries includes a duplication of $20,590,566, the value of
the hlack plates produced by black plate establishments
and used as material in the tin and terne dipping estab-
lishments. It is necessary, thevefore, to deduct this
sum from the cost of materials shown for the combined

industries. In this manner it is found that the approxi-
mate cost of all materials consumed in the combined
industries during the census year was $24.414,150.

Similarly, in order to obtain a true total value of
products, it is necessary to deduct from the total value
of products shown for the combined industries the
value of the black plates produced by the black plate
establishments and used as material in the tin and terne
dipping establishments. In this manner it is found
that the total value of the products of the combined
industries was approximately $41,822,058. In this
total, however, there are included products other than
black plates or tin and terne plates, valued at $9,660,669.

In these calculations it iy assumed that the domestic
black plates consumed by the tin and terne plate plants
were all produced during the census year. Of course
this is not the fact, as a considerable part of the black
plates consumed by tin-and terne plate plants in the
early part of the census year was drawn from stock made
in the previous year, while a large part of the black
plates produced by domestic mills toward the close of
the census year was still in stock, not having been for-
warded to the tin and terne plate plants, The figures
for cost of materials and value of products for the com-
bined industries are not, therefore, altogether exact.
They are, however, approximately correct, and give a
fair iden of the importance of the combined industries
during the census year.

The average cost per pound of the domestic black
plate consumed by tin and terne plate plants in 1900
was 2.49 cents, while the average value of the black
plates made by domestic mills during the same year
was 2.37 cents, a difference of 12 cents per pound.

Table 2 shows the capital invested in active, idle, and
building tin and terne dipping establishments and hlack-
plate establishments during the census year.

Tasie 2.,—THE TIN AND TERNE DIPPING AND BLACK

PLATE INDUSTRIES: CAPITAL INVESTED IN ACTIVE,
IDLE, AND BUILDING ESTABLISHMENTS, 1900.

GAPITAL.
II)\Yum£
er o
INDUSTRY, estab- Buildings,
lish- Total, Land nigglliuéfﬁ‘ Cash and
ments. : inff:le- sundries,
ments,
Total.......... 171 || 2928,291,888 || §1,949,125 $15, 583,610 | $10, 759,148
Tin and terne....... 61 7,897,631 569,126 1 8,012,790 3,815 Glﬁl
Black plate ......... 47 || 20,894,852 || 1,380,000 | 12,570,820 | 6,945, 692

1Includes 37 plants which were equigped, or were being equipped, for the

manufacture of black Plates and tin and terne plates; 24 plants which were

equipped for the manufacture of tin and terne plates only, and 10 plants whieh

were equipped, or were being equipped, for the manufacture of black plates only,
2Includes rented property valued at $165,000,
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Table 2 indicates that the most important item of
capital was that invested in buildings, machinery, tools,
and implements. For the combined industries this
amounted to $15,583,610, or 55.1 per cent of the total
capital.

In Table 8 the capital invested in active tin and terne
dipping and black plate establishments is given sep-
arately from the capital invested in idle and building
establishments.

Tasie 3.—THE TIN AND TERNE DIPPING AND BLACK
PLATE INDUSTRILS: CAPITAL INVESTED IN ACTIVE,
IDLE, AND BUILDING ESTABLISHMENTS, 1900,

CAPITAL,
Dor oi
er o
GLASSES, els.tslub‘ ,E‘Eé}gﬂﬁi Gash and
ish- )| Cash an
ments, Total. Land. to{;}%ﬂfc gundries.
ments,
Totalee....... 71 || 1928, 201, 893 J| 81,940,195 (315, 583, 610 | $10, 759, 148
66 97,488, 802 1,895,400 | 15,080,766 | 10,512,137
5 808, 681 53, 726 602, 845 247,011

1Includes rented property valued at $165,000,

Table 4 shows by states the capital invested in active
tin and terne dipping and black plate establishments,
together with the number and salaries of the salaried
officials, clerks, etc., and the average number and total
wages of the wage-earners employed.

Tasre 4.~THE TIN AND TERNE DIPPING AND BLACK
PLATE INDUSTRIES: ESTABLISHMENTS, CAPITAL,
SALARIED OFFICIALS, CLERKS, ETC., AND WAGE-
EARNERS, BY STATES, 1900

SALARIED OFFI- )
Num CIALS, CLERKS, WAGE-EARNERS,
ber of BTC
STATES, e]sit%b- Capital,
sh- Pt
NUm- | oo 10wing |[AVEIAZE Total
ments, ber. Snlaries, number,|  wages,
United States. 66 [1927,488,802 || 726 | $818,015 || 14,826 | $10,288, 061
INinois, ...oveneee. i} 1,762,162 30 49, 884 616 459, 974
Pennsylvania..... 30 | 12,517,557 342 | 458, b60 6,017 4,349, 327
All other states®.. 31| 13,208,683 354 | 410,066 8,104 5,478,760

1Includes rented property valued at §165,000.
2Includesstates grouped in order that the operations of individunl establish-

ments may not be disclosed, as follows: New York, ¢; Maryland, 8; Virginia, 1;
West Virginia, 3, Kentucky, 1; Ohio, 12; Indiana,5; Michigan, 1; Missouri, 1,
During the census year a considerable part of the
total production of black plates was consumed by tin
dipping plants located in states other than those in
which the black plates were produced, and in some
instances, establishments manufacturing black plates, as
well as tin and terne plates did not produce enough of the
former to supply their own tinning plants, and conse-
quently made purchases from millslocated in other states.
It has been found impracticable, therefore, to give the
value of the black plates and tin and terne plates pro-
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duced during the census year, by states, without more or
less duplication. InPennsylvania, forinstance, although
black plates amounting in value to $9,423,900 were pro-
duced, the domestic black plates consumed by the tin
and terne plate plants located in the state amounted
in value to only $7,810,211. In Dlinois, on the other
hand, where black plates valued at only $305,992 were
produced, the quantity consumed by the tin and terne
dipping plants was valued at $1,367,602. An accurate
showing of the Pennsylvania black plate industry re-
quires the crediting to this state of the value of the
black plates produced there and sold to tin and terne
plate establishments located in other states, even though
the value of these black plates reappears in the value of
products reported by the establishments, outside of -
Pennsylvania, which manufactured them into tin or
terne plates. For these reasons the cost of materials
and the approximate value of products by states have
been omitted from Table 4.

Table 5 shows the quantity and cost of the materials
used during the census year by the 66 active tin and
terne dipping and black plate establishments.

Tasre 5.—THE TIN AND TERNE DIPPING AND BLACK
PLATE INDUSTRIES: QUANTITY AND COST OF MATE-
RIALS USED, 1900.

" Unit of .
MATERTAIS. meastre. Quantity, Cost.
S T Py 1§45, 004, 716
Iron Ore, ooeeeyann-n Tons%..... 1,035 6,010
Spiegeleisen, ferroma; nese, and all

other pig dron.....,.iiiieinaaane. Tons?..... 16, 814 253, 920
Old iron or steel rals, and other serap

1ron 01 SEeCl.w i ineee e raiaea Tons?..... 84,429 692,222
Iron or steel ingots, blooms, tin-plate

bars, sheet bavs, or flabs.....oo.oioeoon Tonst..... 648,807 | 18,911,080
Domestic black plates or sheets for tin-

TN e i aee e Pounds...| 826,666,002 | 20,590,566
Foreign hinck plates orsheets for tinning. | Pounds... 2, 808, 607 78, 282
01 Pounds...| 20,282,778 4, 528,478
Piglead ... v...| Pounds... 6,871,480 | - 308,017
Palmoil oo i Pounds... 282,927
Sulphurie a

pink meal . 187,818
Boxes and nai 303,816
Fuel:

Anthraeite conl and enlm ............ Tonsl..... 4,456 6,466
Bituminous coal and slack .._........ Tonst. ... 8,118 619, 245
CORE o iveiannrrecnnraannans ... Tonsl, ... 2,646 4,028
Charcoal .oooovens. .1 Bushels... 12,026 730
BT 328, 888

il 50 1, 061

All other materials, ineluding mill sup-

plies, frefghit, C1e cvivuvrer e i i e e cciaaaalaerrae e enan 2,911, 268

1Ineludes a duplication equal to the cost of the domestie black plates con-
sumed, (See Table 1, nipte 8.)

2Tons of 2,240 ponnds,

Table 6 shows the approximate value of the products
of the tin and terne dipping and hlack plate establish-
ments, The value of domestic black plates consumed
by tin and terne dipping plants has been omitted from
the statement, since this item is included in the figures
given for finished tin and terne plates. The value of
black plates produced by domestic mills, but not con-
sumed by the tin and terne dipping plants during the
census year is, however, included in the table.
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Tapie 6.—THE TIN AND TERNE DIPPING AND BLACK
PLATE INDUSTRIES: APPROXIMATE VALUE OF PROD-
UCTS, 1900.

PRODUCTS, Value.

L) U $41, 322, 058
Products of tin and terne dipping establishments, ineluding tin
plates, terne plates, other sheet iron and sheet stee, tinned or
terne plated, ull other produets, and amount received for custom

work and repairing... ...l eeetarseeneenaareseieeens 381,892,011
Produets of black plate estublishments, omitting the value of black

plates consumed by tin and terne dipping plants ................. 9,430,042

In compiling Table 6, it was found impossible to give
the exact value of all finished products manufactured hy
tin and terne plate and black plate establishments during
the census year, since duplications of a minor char-
acter were more or less unavoidable. The value given
for all products is, however, approximately correct.
The importance of the two industries, whose growth
has been practically confined to a single decade, and
which to-day collectively form one of the most vigorous

THE TIN AND TERNE

The statistics given in this part of the report relate to
the tin and terne dipping industry alone. They do not
include data for the rolling-mill departments of plants
which manufacture black plates as well as tin and terne
plates, or data for establishments which manufacture
black plates only. A series of tables giving full and
complete details for the black plate industry will he
found on pages 11 to 18 of this report.

Table 7 is a summary of the leading statistics of the -
tin and terne dipping industry for the census year.

Tapte 7.~THE TIN AND TERNE DIPPING INDUSTRY:
SUMMARY, 1900.

Number of estallishments. .....vveeeereveiiie i eeennennnans 57
Capital...... teremesainann .} 186,790, 047
Salaried offieinls, clerks, ete, 333
Salaries $001, 323
‘Wage-earners, average number. ... 3,671
Total wages......coooemuieeviiiiiinnnania, $1, 889, 917
Men, 16 years and over . , 014
wages................... 81,711,475
Women, 16 years and ov 625
Waifes ................... $172, 568
Children, under 16 years............. 32
CWREeS <.l $5, 974
Miscellanedus CXPENBEY. Lottt ittt tiee i aaaaee e .. §236, 466
Cost of materials used, ingluding mill supplies, freight, ete .| $26,728,150
Value of products, including custom work and repairing.... -] 31,892,011

1 Includes rented property valued at $140,000,

Table 8 gives statistics of the capital invested during
and at the close of the census year in active and idle

tin and terne dipping establishments, and plants under
construction,

MANUFACTURES.

and progressive branches of the iron and steel indus-
try, is strikingly shown in the figures presented. It
may be added that since the close of the census year a
number of new black plate and tin dipping plants have
been built in several states, some of which are now in
operation; others are rapidly approaching completion.
The outlook for the future growth of the industry is
exceptionally bright, as the demand for tin and terne
plates will undoubtedly increase year by year as new
uses for hoth products are discovered and developed.
It is possible, too, that, as the productive capacity of
the domestic tin dipping plants increases, both tin
plates and terne plates may form important features of
our expanding export trade. A start in this direction
has already heen made, as shown by the figures of the
Treasury Department for the fiscal year ending with
June 30, 1901, when 1,367,405 pounds of domestic tin
plates, terne plates, and taggers tin were exported,
valued at $66,550. Of this total 6,300 pounds, valued
at $401, were sent to the'United Kingdom.

DIPPING INDUSTRY.

TanLe 8.—THE TIN AND TERNE DIPPING INDUSTRY:
CAPITAL INVESTED IN ACTIVE, IDLE, AND BUILDING
ESTABLISHMENTS, 1900.

CAPITAL,
ber of
€r 0, :
CLABSES, estab- Blul((}ililp&s,
Ligh- Total. Land, e?},? tools, | Cush and
ments, and imple- sundries.
ments,
Total............. 61 |11$7,897,681 || $569,125 | §8, 012, 790 | $3,815, 616
Active ......... ...l B7 6,790,047 || 528,400 | 2,684,040 | 3,627,607
Idle and building...... 4 607,484 40,726 378,750 188, 008

1Includes rented property valued at $140,000.

Tt appears from Table 8 that a comparatively small
amount of the total capital was invested in land, the
large items being ¢ buildings, machinery, tools, and
implements” and *“cash and sundries.” Of the 61
establishments enumerated, 45 commenced business
between 1890 and 1900 and 2 during the census year,
From the remaining 14 no report of the date of com-
mencing business was received. At the close of the
census year, only 2 new tin and terne dipping plants
were being erected, 1 in Pennsylvania and 1 in Michigan.
Of the 2 idle establishments, 1 was located in Pennsyl-
vania and 1 in Ohio.

Table 9 is & summary of the statistics of the 57 active
tin and terne dipping establishments for 1900, by states.
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TapLe 9.—~THE TIN AND TERNE DIPPING INDUSTRY: SUMMARY BY STATES, 1900,
SALARIED OFFICTALS, - N
Number CLERXS, BTG, WAGE-EARNERS, i ‘Vétlue of
of estab- ; Miscella- | 5ocs of mage. | Products, in-
STATES, T Capital, neous . cluding cus-
ligh- rials used. & e and
ments, N Average | Total @Xpenses. O;’é‘;‘fxl.-n“,n
Number.{ Salaries. number.| wages. pairing.
Uilted SALeN .. vve it 67 186,790, 047 333 | §291,323 8,671 | $1,889,817 $236, 456 | §26, 728, 160 $31, 892, 011
TIHTOI. ¢ ol eieneerier e aeeecaaas 3 413, 055 16 19,3928 166 88,061 20,993 1,778, 048 2, 081, 837
New Yo 4 245, 679 23 23,430 bH 25, 399 14,068 366, 400 463,199
Ohio ... 12§ 1,203,266 38 88,301 697 304, 676 88,963 5, 012,175 6,023, 314
PennSYIVANIR «ccvivene it . 25 | 3,042,029 189 147,202 1,578 813,692 82,169 | 10,304, 084 12, 530, 961
All other states2 .. iiiiiviiriniarareiierearasssonnnnnn 13 | 1,886,119 67 68, 067 1,175 568, 089 71,278 9,207, 484 10, 792, 670

1Includes rented property valued at $140,000,

2Includes establishments distributed ag follows: Indiana, 5, all controlled by one cowpany; Kentueky, 1; Maryland, 2; Michigan, 1; Missouri, 1; Virginia, 1;

West Virginia, 2,

Of the 57 establishments shown in Table 9, 50 were
operated by incorporated companies, 5 by firms and
limited partnerships, and 2 by individuals. Tennsyl-
vania led in the number of establishments, Ohio,
Indiana, New York, and Illinois following in the order
named. In the number of wage-earners employed,
which is a more accurate measure of the importance of
the industry, these states stand in the same order
except that the relative positions of New York and
Illinois are reversed, the former ranking fifth and the
latter fourth. It should be noted, however, that the
production was large in some of the states included
under the head of ‘‘all other states.” The order given
above is, therefore, not strictly a measure of the
importance of the industry in the several states. A
more satisfactory measure is found in Table 12, where
the capacity of the tin and terne dipping establish-
ments is given separately for each state where such
establishments existed at the close of the census year.
Table 12, however, includes both active and idle estab-
lishments. From Table 9 it appears that Pennsylvania
and Ohio together reported more than one-half of the
total value of products.

Table 10 shows the quantity and cost of materials
used during the census year in the 57 active tin and
terne dipping establishments.

TapLr 10.—THE TIN AND TERNE DIPPING INDUSTRY:
QUANTITY AND COST OF MATERIALS USED, 1900.

Unit of ;
MATERTALS. measure. Quantity. Cost,
B0 P PRSP PRSP $26, 728,160
Domestic black plates or sheets for tin-
ning Pounds...| 825,556,992 | 20,590,566
Foreign
ning . Pounds... 2,368, 607 78,282
Pig tin . Pounds 20,282,778 4,528,473
Pig lead Pounds. 6,871,480 808, 617
Palm oil Pounds . 5,611, 646 280,227
Sulphuric acid, tinning flux, bran, and
PIEMEAL .. ceiiiiiiiiiiiein i i e e ene v 187,818
Boxesand nails.......o.oiiiiiiiiiinrendecnnnrncias e 308, 316
Fuel:
Anthracite coal and culm....o.._.... Tonsl..... 4,466 6,466
Bituminous coal an . 48, 059
k 2,000
12:
84,110
700
2967, 895

1Tons of 2,240 pounds,
tIn some cases the cost of freight is included in the cost of materials, it not
being practicable to secure the cost of freight separately,

Tt appears from Table 10 that, aside from the cost
reported for black plates, which amounted to 77.8 per
cent of the total cost of the materials used, pig tin and
pig lead were the most important items. Table 10
indicates, also, that the use of foreign black plates or
sheets, which was confined to the states of Pennsylvania
and Virginia, was very small compared with the use of
domestic black plates and sheets. Bituminous coal and
slack, and natural gas were the most important fuels
used, in the order named. There were 19 establish-
ments which used natural gas for fuel in whole or in
part, located as follows: Penngylvania, 9; West Vir-
ginia, 2; Ohio, 3; and Indiana, 5..

The amount of freight paid on materials consumed
was separately reported by a number of establishments,
but some of the plants could not give complete reports
under this head, since the freight charges were fre-
quently paid by the shippers.

As nearly as can be ascertained, the loss in manufac-
ture of black plates into finished tin or terne plates
amounted during the'census year to about 10,577,000
pounds, or about 1.2 per cent. In explanation of this
loss it might be well to state that at the tin dipping
works the finished black plates, before receiving their
coating of tin or tin and lead, are white pickled in order
that the blue oxide surface may be removed, in which
process they lose in weight from one-half to three-
quarters of 1 per cent. As a vule, terne plates are
resheared or resquared after they are finished, the logs
resulting therefrom being about 1.5 per cent.

Of the pig tin and pig lead consumed, about 7 per
cent was lost in the process of manufacture. A part
of this loss was, however, subsequently recovered from
the dross, but at least 2 per cent was totally lost.
The palm oil used was almost entirely lost. So, too,
were the zinec and muriatic acid from which the chlo-
ride of zine, known as ‘“flux,” is made.

In connection with the loss in manufacture above
referred t6, it may be mentioned that the total loss by
the various pickling processes through which the black
plates pass from the time they leave the hot rolls until
they reach the tinning pots will approximate 4 per cent,
over 8 per cent of which is caused by black pickling—
that is, the first pickling process after the plates are
hot rolled and before they are annealed or cold rolled—
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and from one-half to three-quarters of 1 per cent by
white pickling. In manufacturing common or light
coated plates it is usually assumed by tin plate manu-
facturers that the loss in weight by the two pick-
ling processes about equals the gain in weight by
coating. This is not altogether correct, however, as
in the case of heavy coated plates the gain in weight
through coating greatly exceeds the loss in weight hy
pickling.

If to the total cost of materials given in Table 10,
$26,728,150, there is added the $291,323 paid to salaried
employees, the $1,889,917 paid to wage-earners, and
the $236,456 paid for miscellaneous expenses, a total
of $29,145,846 is obtained for materials, salaries, wages,
and miscellaneous expenses.

Table 11 shows the quantity and value of the tin and
terne plates and other products of the 57 active tin and
terne dipping establishments, by states, for 1900.

Tapie 11.—THE TIN AND TERNE DIPPING INDUSTRY: QUANTITY AND VALUE OF PRODUCTS, BY STATES, 1900.

QTHERSHEET IRON AND || 'Value of all

TIN PLATES. TERNE PLATES, SHEET STEEL, TINI;:)EP other prod-

OR TERNE PLATED, s inelud-

BTATES. . Total value, . . u&?ég&gg

work and

Pounds, Value, Pounds. Value, Pounds, Value. repairing,

United Sttes .ovvee e vt ce e $81,692,011 || 707,718,230 | 926,558,021 || 141,285,783 | 5,731,124 1,000,473 | $86,492 §521, 374 i :

100 ) TS 2,081, 837 47,996,727 1,999,489 floeeo e iaaaas 800,000 | 80,000 2,848
New Yor' 463,109 B, 691, 050 , 199 3, 900, 000 205,000 |]. vene Heovmcmncanans .
Ohio ..,... 6,023,814 || 132,163,383 4,623,930 30, 146,921 1,176,773 |l 222, 611
Pennsylvani. .ooeeciieiiiai i -..] 12,530,991 286, 879, 332 9,137, 483 77,129,648 * 8,263, 769 128, 247
All other StRLES? ooveeeiri it ca e 10,792,670 || 265,787,747 9,533,820 30,100,214 1, 085,582 178,168

"Includes the products of.estu(ll)lishments which operate stamping works as well as tin and terne dlipping plants. Most of these products are stamped into shape

from black plates and then tinned,

2Includes establishments distributed as follows: Indiana, 5, all controlled by one company; Kentucky, 1; Maryland, 2 Michigan, 1; Missouri, 1; Virginia, 1;

West Virginia, 2.

Table 11 indicates that the production of tin plates
was more than four times as great as the production of
terne plates. Illinois produced tin plates only, while
New York, Ohio, and Pennsgylvania produced hoth tin
and terne plates. Tin scrap, tin dross, spelter, cte., are
included under the heading of *‘all other products.”

The average value of the tin plates produced was over
8.6 cents per pound; of the terne plates, over 4 cents
per pound; and of other sheet iron or sheet steel tinned
or terne plated, over 8.6 cents per pound.

Almost all the tin and terne plates made in the United
States during the census year were consumed in the
home market. The total exports by the manufactur-
ers amounted to only 17,989 pounds, valued at $897,
reported entirely by the state of Pennsylvania.

Table 12 gives the daily capacity, on single turn, of
the 59 completed active and idle tin and terne dipping
plants which were in existence during the census year.
A majority of these plants were equipped for the
manufacture of both tin and terne plates. . Others,
however, produced terne plates only, and still others,
tin plates only. The capacities of the 2 plants in course
of construction are not included.

The rank of the 11 states, shown in Table 12, measured
by the total capacity of their active and idle establish-
ments, is as follows:

Pennsylvania, Ohio, Indiana, West Virginia, Illinois,
Maryland, Missouri, New York, Kentucky, Virginia,
and Michigan. The three states of Pennsylvania, Ohio,
and Indiana had almost four-fifths of the total capacity
shown, no other state having a capacity of over 155,000
pounds yer day.

Taste 12.—THE TIN AND TERNE DIPPING INDUSTRY:
DAILY CAPACITY OF ACTIVE AND IDLE ESTABLISH-
MENTS, 1900.

|
! DAILY CAPACITY (IN POUNDY)
Number || BINGLE TURN,
. Soof |
STATES. establish-! N
ments. | moa1. || Tin plutes. ;ﬁﬁﬂi
TUnited States ...ocovvrennnn. 69 || 2,759,901 2,018, 638 ‘741, 3063
THNOIS auvesnsnvanrvenees tearianaas 3 142,000 142,000 |........ .n
INAANg veevnacnnenes b 462, 000 880, 060 71, 950
Kenfucky ..coennnnn. 1 10, 600 B, 300 B, 200
Maryland .....caeenio 2 120, 000 120, 000
Michigan. 1 3,000 ¢ .
Missourt. . 1 100, 000
New York 4 47, 800 , 800 20, 000
Ohio...... . 13 600, 500 3n8, K00 142,000
Pennsylvania, . 26 | 1,220,001 806, 888 413,118
Virginia........... . 1 10,000 Ho.......... 10, O0Hx
West Virgina . .venuneveeinannnni. 2 164, 000 76,000 74, (00

A number of the tin dipping plants 1un on single
turn only, each turn being, on an average, ten hours,
At other plants, however, especially those which pro-
duce. their own black plates, double and triple turn is
the practice, two and three sets of skilled worlumen
being employed. Based upon double turn, the capacity
of the completed works for tin plates alone, including
the two idle plants, was 4,087,076 pounds daily, or, nl~
lowing 800 working days for each year, 1,211,1 292,800
pounds annually, and for terne plates, 1,482,726 pounds
daily, or 444,817,800 pounds annually, Thetotal yearly
capacity for the two products on double turn is thug
found to be 1,655,940,600 pounds. These capacities are,
of course, largely theoretical, as it would be almost g
physical impossibility to operate all the tinning sets in
the country at the same timeand on double turn. The

3
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figures serve, however, to show the total quantity of
tin and terne plates that could be turned out in the
United States in a single year if the operation of all the
plants on double turn for all the working days in the
year were practicable,

Of the 59 active and idle completed tin and terne
plate plants enwmerated above, 15 plants were equipped
for the manufacture of tin plates only, 9 plants for the
manufacture of terne plates only, and 85 plants for the
manufacture of both tin and terne plates. The 15 plants
equipped for the manufacture of bright plates only were
distributed as follows: Illinois, 8; Maryland, 2; Mich-
igan, 1; Missouri, 1; New York, 8; Ohio, 1; and Penn-
sylvania, 4. The 9 plants equipped for the manufacture
of terne plates only were located as follows: New York,
1; Ohio, 3; Pennsylvania, 4; and Virginia, 1. The 85
plants equipped for the manufacture of both tin and
terne plates were distributed as follows: Indiana, 5;
Kentucky, 1; Ohio, 9; Pennsylvania, 18; and West Vir-
ginia, 2.

Table 18 shows the number of establishments and the
rumber of completed and building sets for tin and terne
dipping in each state at the close of the census year.

TapLe 18.—~THE TIN AND TERNE DIPPING INDUSTRY:
TINNING SETS, COMPLETED AND BUILDING, BY
STATES, 1900.

[
P

Numfber NUMARR OF SETS.
[
BTATES. establish- Com-
ments, Total, ploted. Building,
United States......cccveeeinnnnnas 159 638 686 53
Illinois.. 3 30
Indiana . 4 92
Kentuck 1 4
Maryland .. 2 21
Michigan...cooveeiiairnnareannan 2 13
MISSOU . oo vvuriiineneneaansnanas 1 17
New York ..o iiiiiimniennnnnas 4 13
{8113 (o 13 119
Pennsylvania 206 803
Virginia...... 1 3
West Virginis .. ooeeeeiiinonennan 2 23

1Does not inchude 2 establishments—1 in Indiang and 1 in Pennsylvania—
which were active during the census yenr, but from which the tinning pots
were removed before the elose of the year.

If the 2 plants in process ef erection are deducted
from the total given in Table 13, it will be found that
at the close of the census year there were only 57 com-
pleted plants in the United States which were equipped
for the manufacture of tin plates or terne plates, or
both, The tinning pots in the 2 plants in course of con-
struction are, of course, included in Table 13.

Table 13 indicates that there were 808 completed and
building tinning sets (285 completed and 18 building)
located in Pennsylvania at the close of the census year—
almost one-half of the total number for the United
States; that there were 119 sets.in Obio (103 completed
and 16 building); and 92 sets in Indiana (84 completed
and 8 building). Almost five-sixths of the total num-
ber of tinning sets in the United States were located in
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these three states. In point of equipment Illinois
ranked fourth, with 80 sets; West Virginia fifth, with
23 sets; Maryland sixth, with 21 sets; and Missouri sev-
enth, with 17 sets (15 completed and 2 building). There
were 13 sets in New York, all completed; 18 sets in
Michigan, only 4 of which were completed; 4 completed
sets in Kentucky; and 8 completed sets in Virginia,

Table 14 shows, by states, the number of months the
tin and terne dipping establishments were in operation
during the census year.

Tasre 14.—THE TIN AND TERNE DIPPING INDUSTRY:

NUMBER OF ESTABLISHMENTS AND MONTHS IN
OPERATION, BY STATES, 1900.

Months

on one- |[Months
fourth idle,
time,

Months
on three-
fourths
time,

Months
on half
time,

Months
on full
time.

Nuniber
3}
STATES. cytablish-|
ments,

United States.. 67 489 39 20 8 1922

Tllinois ...
Indiana

Kentuck
Maryland .
Michigan.

Missouri. ..
New York ...

Pennsylvanin .......
Virginia.............
West Virginia. .......

If each of the 57 tin and terne dipping plants which
were active during the census year had run for 12
consecutive months on full time the total number of
months of operation would have been 684. Asa mat-
ter of fact, however, although several of the estab-
lishments ran on full time for 12 months, some ran
for several months on three-fourths, one-half, and one-
fourth time, and others were idle for one, two, three,
or movre months, If the 57 establishments are consid-
ered as one plant and their working period as 684
months, it appears from Table 14 that they were oper-
ated on full time 489 months; on three-fourths time 89
months; on one-half time 29 months; on one-fourth time
5 months; and were idle 122 months.

Applying the same rule to the various states, it ap-
pears that out of a possible 86 months of running time,
the 8 plants in Illinois were operated 33 months on full
time and were idle 3 months. Out of 60 months of run-
ning time, the 5 Indiana plants were operated on full
time 43 months and were idle 17 months. The single
plant in Kentucky ran 12 months on three-fourths time.
The 2 plants in Maryland were operated 12 months each
on full time. The single plant in Michigan ran 12
months on three-fourths time and the single plant in
Missouri 12 months on full time. The 4 plants in New
York, out of a possible 48 months, ran on full time 31
months, on thrae-fourths time 5 months, on half time 5
months, and were idle 7 months. The 12 plants in
Ohio, out of a possible 144 months, ran 102 months on
full time, 2 months on three-fourths time, 9 months on
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half time, 1 montb on one-fourth time, and were idle
‘30 months. If the 25 plants in Pennsylvania had run
for 12 months each they would have been in operation
300 months. It appears from the returns, however,
that they were idle 65 months, and in operation on full
time 214 months, on three-fourths time 5 months, on
half time 14 months, and on one-fourth time 2 months.
The single plant in Virginia yan on full time 7 months,
on three-fourths time 2 months, on half time 1 month,
and on one-fourth time 2 months. The 2 plants in
West Virginia ran 23 months on full time out of a pos-
sible 24 months, and 1 month on three-fourths time.

In the above statement no account has been taken of
overtime. A number of plants in several states ran
both night and day for various periods during the cen-
sus year, the number of extra hours reported for
“overtime” amounting to 8,457.

The production of tin and terne plates from July 1,
1891, to December 31, 1901, was as follows:

Pounds,
1891 (Jast six months) .. .. ...l 2,238,743
1 R 42,119,192
B PN 128, 606, 707
1894 i iacicen e naraaeas SR 166, 343, 409
1895 . e iiacamccacaeancne e an demaeaeaeas 254, 811, 395
TBOG. .« neanearhaea et canae e 359, 209, 798
L U RN 574, 779,000
B U 782, 289, 000
DR 808, 360, 000
1900, e eie e 677, 969, 000
1901 e e e e 894, 411, 000

From July 1, 1891, to June 80, 1897, these statistics
were collected by Col. Tra Ayer, special agent of the
Treasury Department. For the last six months of 1897
and for the whole of 1898 they were collected by the
editor of the ‘“Metal Worker,” of New York City, and
trom 1899 to 1901, inclusive, they were collected by the
American Iron and Steel Association, of Philadelphia.

Detailed statistics of the tin and terne dipping indus-
try are presented in Tables 21 and 22, which appear at
the end of this report. The statistics for each stateare
summarized in the following paragraphs. In cases
where less than three tin or terne plate plants were
located within a state, or where all the plantsin a state
were operated by a single company, it has been neces-
sary, in order that the operations of individual establish-
ments may not be disclosed, to include the statistics
with those for another state.

There were 25 establishments in Pennsylvania en-
gaged in the tin and terne dipping industry, with an
aggregate capital of $3,042,029. The average number
of wage-earners employed was 1,578, and the value
of products, $12,530,991. These products included
256,879,832 pounds of tin plates valued at $9,1387,483,
77,129,648 pounds of terne plates valued at $3,263,769,
200,473 pounds of other sheet iron or sheet steel, tinned
or terne plated, valued at $6,492, and miscellaneous
products valued at $123,247. Pennsylvania apparently

MANUFACTURES.

enjoys the distinction of being the omly state from
which tin and terne plates were exported by the manu-
facturers during the census year. The quantity re-
ported was 17,939 pounds, valued at $897. The kinds
and cost of fuel used were as follows: Anthracite coal
and culm, $5,585; bituminous coal and slack, $16 038;
coke, $100; and na.tuml gas, $18,778.

Since the 5 establishments in operation in Indiana
were all under the management of a single company,
the statistics of capital invested, the cost of materials
used, and the value of products have been included with
similar data for the state of Illinois. All the 5 Indiana
establishments produced both tin and terne plates. In
reaching a total for the establishments in the state,
each of the 5 plants operated by the single company
above referred to has heen counted as one establish-
ment. The average number of wage-earners employed
during the year was 572, and the daily capacity on
single turn of the 5 establishments was 380,050 pounds
of tin plates and 71,950 pounds of terne plates. Indiana
was the only state which used natural gas exclusively
for fuel in the manufacture of tin and terne plates
during the census year, not one of the 5 establishments
reporting the consumption of a single ton of coal,

During the census year there were 3 establishments
in Illinois engaged in the tin dipping industry. Terne
plates were not made. The average number of wage-
earners employed during the year was 166, and the
daily capacity of the 3 establishments was 142,000
pounds of tin plates. The capital invested in the 8 tin
and terne plate plants in Indiana and Illinois was
$1,117,184, and the value of products, $8,847,155.
These products included 231,992,162 pounds of tin and
terne plates, valued at $8,248,445; 800,000 pounds of
other sheet iron or sheet steel, tinned or terne plated,
valued at $80,000; and tin and terne dross, scrufl, ete.,
valued at $18,710.  For fuel, bituminous coal and slack,
oil, and natural gas were used. The oil and the bitumi-
nous coal and slack were reported entirely by Illinois,
and the natural gas by Indiana,

There were 12 completed tin and terne dipping estab-
lishments in Ohio at the close of the census year, with
a total capital of $1,203,265. The average numbel of
wage-earners employed during the year was 697, and
the value of products, $6,023,814. These products
included 182,163,383 pounds of tin plates valued at
$4,623,930, 80,146,921 pounds of terne plates valued at
$1,176,778, and miscellaneous products, including cus-
tom work and repairing, valued at $229,611. The kinds
and cost of fuel used were as follows: Bituminous conl
and slack, $7,852, and natural gas, $7,087.

As Maryland and West Virginia had each only 2 tin
and terne dipping establishments in operation during
the census year, it is necessary to combine the data for
the two states to avoid disclosing the operations of in-
dividual establishments. The 4 establishments located
in these two states reported a total capital of $586,182.
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The average number of wage-earners employed was
274, and the value of products $2,650,708. These prod-
ucts included 67,721,725 pounds of tin and terne plates
valued at %2,632,992. In addition, miscellaneous prod-
ucts to the value of $16,816 were reported and custom
work and repairing to the value of $900. The estab-
lishments in Maryland made tin plates only.

During the census year there were 4 tin and terne
dipping establishments in operation in the state of New
York, with an aggregate capital of $245,579. The
average number of wage-earners employed during the
year was 55, and the value of produects, $463,199. These
products included 5,591,050 pounds of tin plates valued
at $258,199, and 3,900,000 pounds of terne plates
valued at $205,000. So faras could be learned, none
of the tin or terne plates made in the state of New
York during the census year were exported by the
manufacturers. The kinds and cost of fuel used were
as follows: Anthracite coal and culm, $880; bituminous
coal and slack, $1,525; and charcoal, $70.

In each of the stateb of Vlrglnm, Kentucky, Michi-
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gan, and Missouri only 1 tin or terne plate plant was
in operation during the census year. In addition,
1 plant for the manufacture of both tin and terne
plates was being erected in Michigan on May 31, 1900.
These 5 establishments reported a total capital of
$1,050,067. The average number of wage-earners em-
ployed during the year was 829, and the value of prod-
ucts, $1,876,644. These products included 43,479,801
pounds of tin and terne plates—mostly tin plates—val-
ved at $1,787,554; miscellaneous produets valued at
$118,290; and custom work and repairing amounting to
$20,800. Of the 4 establishments in operation, 2 made
terne plates and 2 made tin plates. The Michigan
establishment consumed its entire product in its own
works in the manufacture of various specialties. The
3 remaining establishments sold their output in whole
or in part in the general market. Virginia and Ken-
tucky made terne plates only, and Michigan and Mis-
souri made tin plates only. The kinds and cost of
fuel used were as follows: Bituminous coal and slack,
$10,628; coke, $1,900; and charcoal, $2.

THE BLACK PLATE INDUSTRY.

The statistics given in this part of the veport relate,
asa rule, to those establishments which make a specialty
of the manufacture of black plates for tinning. In
some cases, however, where the total output includes
products other than black plates, it has been found
impracticable to separate the capital invested, wages
paid, persons employed, etc., in the production of these
miscellaneous products, from the corresponding items
for the production of black plates alone. The former
data are therefore included with the latter in all the
statistics which follow. It will be noticed, however,
that the value given for *‘ other products” is not large
compared with the value of the black plates reported.
It may be added that plates and sheets other than black
plates for tinning formed about one-half of the Value
reported for * other products.”

Table 15 is a summary of the statistics for the 4
establishments which were engaged in whole or in part
in the black plate industry during the census year.

TaBrr 15.—THE BLACK PLATE INDUSTRY: SUMMARY,
1900,

Number of establSIIMents ..o oiiiirrere e eereera e 44
Capital ... i, -] 1§20, 698, 256
Salaried officinls, clerks, ete., number . . 393
Salaries....... ool
Wage-earners, average number
Total wages.............
M em 16 years and ave

Y
$8, 285, 364
63

% ...................... 821,268
Chl dr(.u, UNAGE 16 YeAPE - it eiirie i cnicanaaeananan 308

1 P $91, 514
MiSCEIlANEONS EXPEIEES 1u et vreereanmmaaenarorrareanmmannssneannnans $268, 672
oSt Of MALETIAlS USRA - ... e eieiiiraeramcaacnensrraamaaaannann 18,276, 566
Value of products., ........... P reamareeeetieeaiasernearanaaaaes $30, 020, 608

1Includes rented property valued at $26,000.

In addition to the 44 completed black plate establish-
ments in operation during the census year, 3 establish-
ments were in course of construction on May 31, 1900.
The capital invested at the close of the census year in
both active and building establishments is given in de-
tail in Table 16.

Tapre 16.—THE BLACK PLATE INDUSTRY: CAPITAL
INVESTED IN ACTIVE AND BUILDING ESTABLISH-
MENTS, 1900, .

CAPITAL, '
Nu-
her of
CLASSES elniu{b- Bulgdm&,q, Casil 1
sh- m, machiner; Jash and
ments, Total. Lond. tools, unz' sundries,
implements.
Total...o.... 47 || 1420, 894, 352 $1,380,000 612,670,8‘.10 &3, 943, 632
ACHYVE «vrennnenn. W | 20,008,955 | 1,367,000 | 12,440,725 b,SRJ. E{su
Bullding.......... 3 196, 097 18,000 124,095 002

1Ineludes rented property valued at §25,000,

Table 16 indicates that the most inportant item of
capital reported for this industry is that invested in
buildings, machinery, tools, and implements.

Table 17 presents the statistics of the industry for

1800, by states,
The 44 establishments included in Table 17 were

located in 8 states, as follows: Pennsylvania, 22; Ohio,
95 Indiana, 5; Illinois, 3; West Virginia, 2; and Mary-
land, Kentucky, and Missouri, 1 each. Thus, one-half
of the fotal number of black-plate plants in operation
during the census year was located in Pennsylvania, and
more than three-sevenths of the total capital reported
was invested in the plants located in that state.



Tasre 17.~THE BLACK PLATE INDUSTRY: SUMMARY, BY STATES, 1900.
Num- SALARIED OFFICIALS, WAGE-EARNERS,
he&%f Capital CLERES, BIC. fg}i‘ﬁ; Cost of ma- | Value of
@ - 1) . H
STATES, 181: b pita. Average Total expenses, terinls uged. | products,
menfts, Number. | Salaries. || number. wages.
B
U SEALEE « o< cenevnnemnremennennnsenmacnenens 44| $20, 698,255 308 | $526,002 || 11,166 | 98,398,144 [| 208,672 [ $18,276,506 | $80,020, 608
.............................. g1 1,849,107 1 30,061 || 449 - 371,918 26,621 9383, 624 1,637,125
%églr%;i%h}iisi """""" . 92| 9,475,528 153 | 211,864 4,439 | 3,585,636 6,948 | 6,708,650 | 11,147, 650
Al other states’ . 191 987,620 296 | 235,267 6,267 | 4,490,696 176,103 | 10,684,202 | 17,386, 824

1Includes establishments distributed as follows:“Indiana, 5, all controlled by one company; Kentucky, 1; Maryland, 1; Missouri, 1; Ohio, 9, 8 of which are

controlled by one company; West Virginia, 2.

TapLe 18.—THE BLACK PLATE INDUSTRY: QUANTITY
AND COST OF MATERIALS USED, 1900.

$18,276,566 for all ‘materials. The most important
fuels used were “bituminous coal and slack,” costing

Unit of ' $571,186, or a little over $1 a ton, and natural gas, cost-
MATERIALS measure, | GuanULy- | Cost: ing $294,278. During the census year 15 establish-
ments used natural gas for fuel, in whole or in part,
A Wesdotiti b | BE2TEI6 | Jocated as follows: Indiana, 5; Ohio, 2; Penngylvania, 6;

o O sicgsivises wad emomangances | dona1 1| 1|  asners | 2nd West Virginia, 2. o
Olgrisrtgglorsmlmﬂsundome“cmplmn Tons?....| 84,422 592,222 The iron ore, pig iron, spiegeleisen, and ferroman-
T e s ol e Pt Viromg1....|  oas,607 | 13,011,080 | 82086 reported in Table 18 were consumed by estab-
Tt ...z o) | B e R ehmaont reportad
oA N Bushels. . 12370 G ack plates for tinning. The charcoal reported
Natural _g,nf__mm_,__“_“___.j:::jj - 'gr;r';e‘fs' """""" gl @42 was consumed by 1 establishment in Pennsylvania which
QT e NI N 5,053 | operated a bloomery for the production of charcoal
blooms, all of which were subsequently manufactured

1Tons of 2,240 pounds.
Table 18 indicates that the cost of iron or steel in-
gots, blooms, billets, tin plate bars, sheet bars, or
slabs amounted to %18,911,080, out of a total cost.of

into finished products in its rolling mill.

Table 19 shows, by states, the quantity and value of
the products turned out by the 44 active black platoe
establishments during the census year.

TasLe 19.—THE BLACK PLATE INDUSTRY: QUANTITY AND VALUR OF PRODUCTS, BY STATES, 1900.

ALL OTHER PLATES
BLACK PLATES, AND SHEETS,
Total value § Vlll"luttl‘ "
STATES, otal value. , . he all othor
Total, Bessemer steel, Open-hearth steel, produets,
Tons, Values
Tons, Value, Tons, Value. Tons. Value,
United States...ceennenniiiiennnn $30, 020, 608 394,014 [ $20,967,805 355,077 | $18,678,811 38,937 $2,204, 404 79, 096 $4, 617, 644 $4, Ed-a, 1
BRIRE <ot R N 1,537,125 14,491 905, 992 G, 90A 396, 7,685 609,712 Veenn i 431, 183
Pernnsylvania ... S 1,147,650 178, H74 9,423, 900 169, 464 9, 01.’.,4‘3” 9,110 411, 463 23, 847 1,296,279 427 AL
All other states? 17, 380, 824 200, 949 10, 637, 918 178, 707 9, 264, 504 22,242 1,878,819 065, 549 3,221, 366 3, 170 Al

1Includes establishments distributed as follows: Indiana, 5, all controlled by one company; Kentucky, 1; Maryland, 1; Missourd, 1; Ohio, 9, 8 of which aro ¢ons

trolled by one company; West Virginia, 2,

Table 19 indicates that more than nine-tenths of the
black plates manufactured were made from Bessemer
steel, and less than one-tenth from open-hearth steel.
No iron black plates were reported by any of the
active establishments. The average value of all kinds
of black plates for tinning was $53.21 per ton. The
Bessemer black plates averaged $52.59 per ton and the
open-hearth black plates $58.93 per ton. The value of
all billets and sheet and tin plate bars produced for sale
by black plate establishments, which amounted approxi-
mately to $1,894,000, is included in the ‘‘value of all
other products.”

Changing gross tons to pounds, it is found that the

total production of Bessemer and open-hearth stecl
black plates 1 1900 was 882,591,360 pounds, of which
795,372,480 pounds were Bessemer steel and 87,218,880
pounds were open-hearth steel. These figures do not.
include the 79,096 tons of plates and sheets other than
black plates produced by black plate mills during the
Census year.

Pennsylvania ranked first in the production of Bes-
semer steel black plates during the census year, produc-
ing almost one-half of the total quantity. Indiana was
second, Ohio third, and West Virginia fourth., Thoso
four states made over 96 per cent of the total produc-
tion of Bessemer steel black plates. Pennsylvania, Ohio,
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and West Virginia also produced almost all of the 79,096
tons of other plates and sheets reported above, Ohio
ranking first, Pennsylvania second, and West Virginia
third. In the produetion of open-hearth steel black
plates, Missouri ranked first, Pennsylvania second, Illi-
nois third, and Ohio fourth. These four states produced
over 96 per cent of the total production of open-hearth
plates. ‘

Table 20 shows the number of hot and cold mills,
completed and building, in the 47 establishments, com-
pleted and building, during the census year. This table
also shows the annual capacity of the hot mills in fin-
ished black plates. Asa rule the capacities are reported
on triple turn.

Tapie 20.—THE BLACK PLATE INDUSTRY: ACTIVE AND
BUILDING MILILS, 1900.

. Annual
ﬂ%ﬁg? Number | Number | capacity
STATES, lish- of hot | of cold of hot
ments mills, mills, | millgin -

g grosstons,!
Uniled States coveevneeirenenann 47 865 308 692, 725
LV ) 3 28 12 60, 700
Indiang .ooooviiiiiiiiiiiiiiiiiaaea 5 i} 38 102, 025
Kentueky «oooviiiiiiiiiiiciaiaianas 1 3 2 B, 000
MATYIANd L ouveimriiiieciiiiaien e 1 b 3 9, 625
Michigan....ooiiiiiiiiinimiiiiciiiiian 1 4 4 7,700
MISSOUT e vnemveieiiiiiisrnniniimanas 1 10 10 18,000
Ohio........ .- . b} 68 63 131, 850
PennsylvAnia o vvieaiii i 2 170 162 840, 676
West Virginda .o ovvnrnivirneannanns 2 14 14 27,250

1Tons of 2,240 pounds,
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Table 20 indicates that there were 355 completed and
building hot black plate mills located in the 44 active
and 8 building establishments. Of these mills, 332
were completed and 23 were building. The total an-
nual capacity of all the hot mills, both completed and
building, was 692,725 gross tons of finished black plates.
The completed mills had a capacity of 641,450 tons and
the building mills a capacity of 51,275 tons. The num-
ber of cold mills was 808, of which 294 were completed
and 14 were building. The hot and cold mills in course
of construction were located in Pennsylvania, Ohio, and
Michigan.

In point of equipment and capacity, Pennsylvania
was first, with 170 hot mills (160 completed and 10
building) and 162 cold mills (157 completed and 5
building). The hot mills had an annual capacity of
340,575 gross tons of finished black plates (completed
mills, 814,825 tons, and building mills, 26,250 tons).
Ohio was second, with 68 hot mills (59 completed and
9 building), having an annual capacity of 181,850 tons
of black plates (completed mills, 114,525 tons, and
building mills, 17,325 tons) and 63 cold mills (58 com-
pleted and 5 building). Indiana was third, with 53
completed hot mills, having an annuval capacity of
102,025 tons, and 38 cold mills. TIilinois was fourth,
with 28 completed hot mills, with an annunal capacity of
50,700 tons of black plates, and 12 cold mills. None
of the other states named in the table had more than
14 hot mills or an annual capacity exceeding 28,000
tons of finished black plates.

HISTORY OF THE MANUFACTURE OF TIN AND TERNE PLATES.

FOREIGN COUNTRIES.

Flower, in his ““ History of the Trade in Tin,” states
that brass, which is an alloy of tin and copper, was
used by the ancients, in the proportion of one part of
tin to nine of copper. He is in doubt as to the source
from which the ancients obtained their supply of tin,
but inclines strongly to the belief that it came from
Cornwall, in England, although he concedes that it may
have been brought to Tyre and other cities in Pheenicia
from China, whose civilization dates back to at least
2500 B. C. He also states that tin was employed at a
very early period for coating iron and copper vessels,
but gives no account of the process employed. He
quotes Pliny (A. D. 23) as an authority, and is inclined
to the opinion that the vessels were dipped in a bath of
molten tin as at the present day.

Modern writers practically agree that the art of coat-
ing iron sheets or plates with tin was first practiced
commercially by the people of Bohemia, tin ore having
been discovered in the mountains of that country about
theyear 1240 A. D. Flower states specifically that the
manufacture of tin plates was begun in Bohemia between

the years 1240 -and 1600, but adds that the town or
village where it originated and the year when the
first tin plates were made are unknown. DBut that
the coating of iron sheets with tin was carrvied on
exclusively in Bohemin for many years prior to 1620,
and that the process of manufacture was strictly guarded
by those engaged in it, are beyond doubt. Down to the
yvear last named, not only England but the whole of
Europe was dependent upon Bohemia for its supply of
tin-coated sheets. In 1620, however, the reigning Duke
of Saxony obtained the secret which the Bohemians had
carefully guarded for so many years, and immediately
erected works in his domaiu for the manufacture of tin
plates. A flourishing industry was soon established and
many thousand workmen were given employment. The
plates were sent by land and river to Hamburg, whence
they were forwarded by sea “as far as trade was
known.”

Although tin had been smelted for centuries in Eng-
land from ore mined in Cornwall, and a large trade in
pig tin had been established with other European coun-
tries for hundreds of years, it was not until about 1670
that tin plates were experimentally produced in Great
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Britain., An English gentleman, Andrew Yarranton,
had been sent to Saxony in 1665 by & company of Eng-
lish noblemen and gentlemen for the express purpose
of acquiring the art of coating iron sheets with tin.
After spending some time in Saxony, where he was
treated with the utmost civility, and was allowed to
study the process of manufacture and to examine care-
fully the different materials used in making tin plates,
he returned to England and established a small plant at
Pontypool, in Monmouthshire. The enterprise was not
a commercial success, because a patent for the manu-
facture of tin plates was granted toa high court official,
who, it is said, bad no knowledge whatever of the proc-
ess of manufacture.- The works at Pontypool were
soon abandoned, and for a half century longer Germany
and Bohemia continued to enjoy the monopoly they had
so long maintained. Ahout 1720 Maj. John Hanbury,
an ironmaster of Pontypool, took up the manufacture
of tin plates where it had been dropped by Yarranton.
His enterprise was successful from the start, and it is
not too much to claim that to Major Hanbury belongs
the honor of establishing on British soil the first per-
manent plant for the production of tin plates.

Until 1728 all iron plates had been produced under
the hammer, and, as a result, the thickness of the sheets
was far from uniform. But in that year the art of
producing sheets of uniform thickness by means of
rolls was invented, the honor of the invention heing
claimed by both Major Hanbury and John Payne. By
this process the cost of producing iron sheets.for tin-
ning was greatly reduced and a flourishing trade was
soon established on English soil, the rolled British plates,
because of their superior quality and finish, largely dis-
placing in the home market the somewhat crude ham-
mered product of the German manufacturers.

Soon after 1720 the manufacture of tin plates was
begun at a number of points in Wales, especially at loca-
tions where good waterpower was available and where
forges had already been established for the manufacture
of charcoaliron, From 1720 to 1834 the growth of the
tin plate industry in England and Wales was slow but
steady. During the latter year the total production in
the two countries was about 180,000 boxes of 108 pounds
each, and the value of the exports about $1,840,000,
After 1834 the industry grew more rapidly. In 1848
the production was 420,000 boxes, and the value of the
exports over $2,442,000; and by 1860 the production
bhad reached 1,700,000 hoxes, and the exports were
valued at $7,547,000. The growth of the industry was
confined almost entirely to the counties of Glamorgan
and Carmarthen, in Wales. In 1870 the produection
advanced to 38,459,782 boxes, but in 1876 it fell to
2,815,393 boxes. Soon after 1876 it again revived, and
advanced rapidly from that year to 1890, reaching a
total of over 9,500,000 boxes in the latter year. The
magnitude of the export trade of Great Britain in tin
and terne plates a few years ago is indicated by the
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imports into the United States, since, prior to 1892, this
country obtained practically its entire supply from the
United Kingdom. In 1889 the United States imported
742,136,000 pounds, valued at the port of shipment at
$21,726,707; and in 1891 about 734,455,000 pounds,
valued at $25,900,305. The total value of the tin and
terne plates imported into the United States from 1871
to 1891, inclusive, was $333,241,709, an average of
$15,868,652 anpually. From 1892 to 1900, inclusive,
the total value was §78,372,484, an average of $8,708,058
annually. In the year last named the total imports
were only 185,264,881 pounds, valued at $4,617,813.
About the time of the failure of Andrew Yarvanton
to establish the manufactuie of tin plates in England,
and perbaps priov thereto, several similar attempts
were made in France, all of which failed. About 1714,
however, & plant was drected at Mansvaux, in Alsace,
for the manufacture of tin plates and was successfully
operated. This was at least six years prior to the
revival of the industry at Pontypool, in England. A

- plant was established at Baing, in Lorraine, in 17333

another at Imphy, near Nevers, in 1745; and still an-
other at Morambeau, in Franche Comté, in 1751,
France still manufactures tin plates, but the quantity
produced is not large. Works are said to be in opera-
tion in Bohemia, also, the original home of the industry,
and in Moraviaand Styria. Considerable quantities ave
produced in Westphalia and in Rhenish Prussia, but
until recent years, when the industry became firmly
established in the United States, the chief source of
the world’s supply was England and Wales, about five-
sixths of the total production of these two countries
being exported.

Iron plates coated with an alloy of tin and lead were
used early in the Nineteenth and probably also in the
Eighteenth century in Geermany and France in the man-
ufacture of painted, decorated, and lacquered ware, such
as salvers, tea trays, botanists’ drums, sandwich boxes,
pencil cases, bird cages, etc., the surface of which was
covered with paint and pictures. For such uses the
lead alloy was cheaper than tin and answered the pur-
pose as well. It does not appear, bowever, that sheets
coated with an alloy of tin and lead were used for
roofing purposes by either of the countries named until
long after the beginning of the Nineteenth century.

Prior to the manufacture of terne plates for roofing,
tin plates 10 by 14 inches in size were frequently nsed
for that purpose. As a rule, heavy plates were used,
corresponding to what is commercially known as 2x,
or about No. 27 gauge. One of the leading tin plate
manufacturers of Pennsylvania states that many years
ago a number of roofs in Philadelphia were coverved
with tin plates instead of terne plates, and that the plates
on these roofs are to-day in almost as good condition
as when first laid. The plates used, however, were very
heavily coated with tin. In the United States, during
the period following the Civil War, large quantities of
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tin plates were sold for roofing purposes throughout
the West, especially in the dry, mountainous districts.
Some thirty or forty years ago tin plates were largely
used for roofing purposes in Canada. These plates,
which were unpainted and shone out brilliantly in the
sun, cost in those days from $10 to $12 per box. Some
of the tin plates placed on roofs in Quebec and other
Canadian cities over three-quarters of a century ago
are still in good condition. The roofs of Quebec are
exceedingly steep, which may account in part for the
gredt durability of the plates. At the present time the
practice in the large Canadian cities is to use galvanized
sheets for roofing purposes. It is claimed that sheets of
this character last from twenty to thirty-five years with-
outrepairs. The gauges used are Nos. 26 and 28. About
20 per cent of the gquantity annually consumed in Can-
ada is imported from the United States. The remainder
is obtained from Great Britain. Small quantities of
imported English black plates are also used on very
steep roofs. If painted every year, these sheets are
said to last for about fifteen or twenty years. No. 28
gauge is the thickness generally used. Considerable
quantities of terne plates are still used in the rural
districts. '

THE UNITED STATES, PRIOR TO 1890,

Diligent search has failed to bring to light any record
of the production of terne plates for roofing purposes
in any country prior to 1830. In that year small quan-
tities of lead-coated sheets were made in an establish-
ment located on Market street, Philadelphia, Pa., and
used for covering roofs. It is, of course, possible that
England, Wales, Germany, or France produced roof-
ing plates coated with tin and lead much. earlier than
the year named. If such is the case, however, the date
of their manufacture and the country in which they
were made seems not to be known.

Flower, in his ““History of the Trade in Tin,” does
not mention the year when terne plates were first pro-
duced nor the country in which they were manufactured,
although he is strongly inclined to the opinion that
they were made in France before they were made in
England. Asearly as 1848 reference to the manufac-
ture in Great Britain of plates of ‘‘dull appearance”
was made by Mr. Thomas William Booker, high sheriff
of Glamorganshire, in an address on the tin plate in-
dustry of Monmouthshire, Glamorganshire, and Car-
marthenshire, delivered before the Royal British Asso-
ciation at its annual meeting at Swansea, in Wales, in
the year named. He referred to the depression at that
time existing in the tin plate trade, and in the gourse of
his remarks said that the works located in the district
mentioned could produce not less than 520,000 boxes of
tin plates annually, and that ‘‘a small proportion of the
plates manufactured arve of dull appearance. These
are for a special purpose, lead being used in the manu-
facture.” Asfar as can be learned, he made no men-

~were also dipped.
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tion of the word ‘‘terne.” - As three years later, how-
ever, in 1851, *‘tin and terne plates” appear in the list
of exports from Great Britain, it is reasonable to
assume that the ‘“dull plates” mentioned by Mr. Booker
were iron plates coated with a mixture of tin and lead,
although they may have been coated with lead only.
No mention of terne plates is apparently made in the
iron and steel exports from Great Britain in 1848.

The plates made in the Philadelphia establishment were
10 by 14 inches, the standard commercial gize in those
days. Imported English tin plates were used instead
of black plates. They were first put together and run
through a bath of molten lead, the tin on the plates
serving as a holder for the lead. The plates were sold
for roofing purposes and were of excellent quality.
The quantity produced, however, was not very large.
Regarding the sale of these plates, the N, & G. Taylor
Company, of Philadelphia, says: *News of the sale of
so novel an article soon found its way across the water,
and terne plates commenced to be made there.” Very
few terne plates are used for roofing purposes in
Europe, zinc sheets being commonly used instead. The
manufacture of terne plates did not become an important
branch of the tin plate industry until America began to
use this material for covering roofs.

The manufacture of household and culinary articles
from sheet metal has been carried on in the United
States for many years. Tinplatesand iron black plates
were chiefly used for this purpose, the articles being
stamped from a gingle blank. At first only shallow
articles were made, such as pie plates and pot covers,
but about 1860 a machine was devised for the manufac-
ture of deeper wares, such as milk pans, washbowls,
cake pans, and, finally, dish pans. Tin plates were
lavgely used in the production of all of the articles
named. In the process of manufacture, however, they
lost their luster, and had to be redipped in liquid tin.
Frequently black plates were stamped into shape and
then tinned. Tor some articles, such as ladles, skim-
mers, ete., black iron sheets were always used, being first
stamped into shape and then put through the tinning
process.

The firm of E, Ketcham & Co., of Brooklyn, N. Y.,
began the manufacture of shallow stamped ware in
1857, and in 1862 had 16 tinning pots in its works, and
employed a large force of hands twelve months in the
year. In addition to the redipping of tin plates which

. had become oxidized in transit or defaced in the cowrse

of manufacture, iron black plates in the form of sheets
Occasionally these redipped tin
plates or dipped black plates were sold as sheets, but
sales of this character were not customary. Usually
all tinned black sheets or retinned bright plates were
used by the firm in its own works in the manufacture
of stamped ware. In no instances were tin plates
manufactured for sale on the general market. Black
plates were also stamped into various shapes by this



112

firm, tinned, and then sold. Heavy imported tin plates
were used as a rule by all stamping companies, but at
times, on account of delay in the arrival of these tin
plates, American and foreign black sheets were pur-
chased and tinned.

In addition to the firm of E. Ketcham & Co., the
following companies were early engaged in the manu-
facture of stamped ware, namely: James Aikman & Co.,
of New York; The Iron Clad Can Company, of New
York; F. Haberman, of New York; Sidney Shepard &
Co., of Buffalo; the Chicago Stamping Company, of
Chicago; the Dover Stamping Company, of Boston; the
St. Louis Stamping Company, of St. Louis; John Dun-
lap, of Pittsburg; and the firm of Lalance & Grosjean,
of New York. All these establishiments were equipped
with tinning pots,

Prior to 1860 the firm of Lalance & GrlOS]e’Ln oper-
ated a large number of tinning pots, one of its principal
products being tinned iron spoons. This firm also
imported and retinned large quantities of French sheet-
metal goods, that is, articles which were made from
heavy sheet iron and always retinned. It began to
manufacture articles of this character about 1862 at its
works at Woodbaven, Long Island, N. Y., using a
machine devised especially for the purpose. As sheet
iron of the necessary strength and ductility could not
be procured from the iron manufacturers of the United
States, imported black plates were used. - These sheets
were stamped into the desived shapes, and were dipped
in a bath of pure tin. In 1876 the company began to
draw the larger part of the black plates it consumed
from the United States Iron and Tin Plate Company, of
Demmler, Pa. It now manufactures is own black plates.
This New York firm was the pioneer in the United
States in the manufacture of what was then known as
deep French ware, now commonly called deep stamped
seamless wave.

Tinned and iron and steel spoons were manufactured

- from foreign and domestic black plates in large quan-
tities by G. 1. Mix & Co., of Yalesville, Conn.; the
R. Wallace & Sons Manufacturing Company, of Walling-
ford, Conn.; and the Oneida Community, also of Wal-
lingford, Conn. Part of the product was also niclkel
plated after having been conted with tin. At least one
of these establishments was engaged in this line of
business as early as 1858, ,

About 1858 or 1859 Mr. John Grey, manager of
Hussey’s Copper Works, at Pittshurg, Pa., operated
tinning pots in that city, black plates being procured
from the Sligo Iron Works, of Pittshurg. These plates
were pickled and placed in a furnace to remove the
loose scales and were then cold rolled and annealed.
From these ladles, skimmers, ete., weve stamped and
subsequently tinned. This business was continued until
about 1866. In that year Mr. Grey began the erec-
tion of a rolling mill at Pittshurg for the production of
black plates, but unexpected difficulties were encoun-
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tered, and he failed to carry out his enterprise. Mr.
Grey produced also tinned copper sheets, the molten
tin being put on with a brush on one side of the sheets
only. These sheets were largely used in the manufac-
ture of kitchen ware and other household utensils,
The careful housewife of the early sixties took especial
pride in burnishing the outer side of her copper cook-
ing vessels, all of which, for obvious reasons, were
heavily coated with tin on the inner gide.

‘While undoubtedly all of the stamping establish-
ments named above had tinning pots in.their plants,
they consumed in their own works practically all the
plates which they tinned or retinned. As a rule, too,
these plants were very heavy purchasers of foreign tin
plates, but their consumption of American-made black
plates was at no time very large. 'With the exception
of the Philadelphia enterprise mentioned above, the
first attempt in the United States to make tin or terne
plates for the general market appears to have been in
1872, 1In the spring of that year a small dipping plant
was built in Pittsburg, Pa., near Dinwiddie street and

- Fifth avenue by four Welshmen, Evan . Davies, Wi,

Oak Davies, John Evans, and Thomas Morgan, who had
been employed in tin plate works in their native coun-
try. This little plant was put in operation in June,
1872. Both tin plates and terne plates were successfully
made and were readily disposed of at good prices. The
black plates first used were obtained from the Soho Iron
Works, at Pittsburg. They were rolled as sheet iron,
sheared to the required size, and pickled in the galvan-
izing department of the Soho Works. Later plates were
obtained from Rogers & Burchfield, at Leechburg, Pa.
It was this little dipping plant at Pittsburg which led
to the erection of tin plate works at Wellsville, Ohio,
and at Demmler, Pa., in 1873, the machinery and tin-
ning pots being removed from Pittsburg to Wellsville
in the summer of that year. Evan H. Davies was sub-
sequently connected with the Wellsville plant, and W,
Oak Davies with the Demmler works.

The pioneer plants for the combined manufacture of
black plates and tin and terne plates were established
in the United States in 1873 and 1874 by Rogers &
Burchfield at Leechburg, Pa., the American Tin Plate
Company at Wellsville, Ohlo, and the United States
Tron and Tin Plate Compamy at Demmler, Pa.

The rolling mills for the Leechburg enterprise wero
erected about 1872, or perhaps earlier. It was at these
mills in 1874 that natural gas was first used as a fuel in
the manufacture of iron. TFor six months during the
year named it was the only fuel used by the firm in its
puddling and heating furnaces and for making steam.
The tin and terne plate department was added in 1874,
and terne plates were first produced in the same yeal.
Tin plates were made in either 1874 or 1875. In the
latter year the firm failed, and in May, 1877, the works
were sold by the creditors. The purchasers, Kirk-
patrick, Beale & Co., produced only terne plates in
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their tinning department from 1877 to 1880. In the
latter year they were compelled to give up the manu-
facture of terne plates on account of the low prices then
prevailing for imported plates. The rolling-mill depart-
ment was not closed, however, but continued to run on
fine grades of sheet iron and sheet steel suitable for the
manufacture of stamped ware. The tin and terne plate
department was permanently abandoned in 1880.

In 1873 the American Tin Plate Company completed
a rolling mill and a tin and terne plate plant at Wells-
ville, Ohio, the volling mill being put in operation in
September of that year. The first terne plates were
produced in November, 1873, and in the spring of 1874
its first tin plates were turned out. In all, about 530
boxes of 14 by 20 bright plates were produced. The
manufacture of both tin and terne plates was discontin-
ued permanently in October, 1874. In 1880 the works
were sold to the Wellsville Plate and Sheet Iron Com-
pany, which remodeled the plant and began the manu-
facture of fine grades of plate and sheet iron. It was
not until after 1890 that the manufacture of black
plates for tinning was resumed. The production of tin
and terne plates was never again attempted at this plant.

The United States Iron and Tin Plate Company
erected works at Demmler, Pa., in 187374, for the
manufacture of black plates and tin and terne plates.
Terne plates were first made in 1874 and in the follow-
ing year tin plates were also produced. The black
Pplates consumed in the dipping plant were produced in
the rolling mill of the company.
of iron or steel sheets with tin or with tin and lead was
suspended, but black plates were still manufactured for
the production of show cards, tea trays, black stamped
ware, etec. In 1879 the manufacture of tin and terne
plates was resumed, but in 1880 it was again discon-
tinued, the company for a decade thereafter confining
its operations to its rolling mill and to the production
of specialties in fine sheet iron and sheet steel. In
1890 the manufacture of tin and terne plates was again
revived.

Tin plates were produced about 1874 or 1875 by the
Iron Clad Can Company at its works at Brooklyn, N, Y.
This company, which subsequently changed its name to
the Iron Clad Manufacturing Company, consumed in
the manufacture of heavy *“railroad” milk cans, ete.,
practically all the tin plates it produced. The black
plates used were chiefly from No. 18 to No. 21 gauge
in thickness and from 15 by 15 inches to 22 hy 42
inches in size, and were obtained from Rogers &
Burchfield, of Leechburg, Pa., from the United States
Iron and Tin Plate Company, of Demmler, Pa., and
later from the Canonsburg Iron and Steel Company, of
‘Canonsburg, Pa. This plant is still engaged in the
produection of tin plates for its own use.

In 1876 or 1877 the Monitor Tin Plate Company
began to manufacture tin plates for sale at its works at
Horatio and Water streets, New York city. The black
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plates used were purchased from P. H. Laufman & Co.,
of Apollo, Pa., and from the United States Iron and
Tin Plate Company, of Demmler, Pa., and varied in
thickness from No. 16 to No. 28 gauge and in size from
14 by 50 to 28 by 84 inches. After being tinned they
were sold to manufacturers of milk cans, stamped ware,
ete. The tinning of black plates was discontinued in
1878 or 1879. The similarity in the names of these two
early New York establishments, ‘“Iron Clad” and
‘“Monitor,” will not escape notice. 'Neither of these
plants made terne plates, but the Iron Clad Manu-
facturing Company made at one time stamped iron
shingles, and coated them with terne metal. ;

All the early enterprises named above used charcoal-
iron sheets for the manufacture of both tin and terne
plates. It was not until about 1876 that steel sheets
were experimentally used by the United States Xron
and Tin Plate Company, at Demmler, Pa. Some three
or four years later establishments in England and Wales
began to coat steel sheets with tin, but the honor of the
discovery that good tin and terne plates could be made
from soft steel sheets undoubtedly belongs to the United
States. At the present time very few iron sheets are
used in the manufacture of tin or terne plates either in
the United States or in foreign countries.

One of the early establishments engaged in the manu-
facture of black plates for tinning' was the firm of P. H.
Lautman & Co., which commenced production at
Apollo, Pa., in 1878, the plates being sent to New
York city, where they were tinned by the Monitor Tin
Plate Company. The plant at Apollo produced black
plates for tinning for a short time only, the prevailing

| prices for tin plates being too low to justify the con-

tinuance of the New York tin plate enterprise.

In 1887 the Pittsburg Electro Plating Company, of
Apollo, Pa., began the manufacture of electroplated
steel sheets, coating them with copper, nickel, and
other metals, but principally with copper. These sheets
were afterwards pelished on the electroplated side, and
tinned on the other side, the molten tin being put on
with a brush. They were used principally in the manu-
facture of wash boilers and kitchen ware. In 1890 the
company began to manufacture terne plates, selling ity
product in the open market. In the fall of 1892 the
plant was moved from Apollo to Butler Junction, Pa.,
and in 1898 the name of the company was changed to
the Laufman Tin Plate Company. Neither of these
companies produced tin plates.

Up to the year 1890 the manufacture of tin and terne
plates in the United States was carried on under very
great difficulties. About 1863 a firm in Pittsburg, Pa.,
had sent the manager of their copper works to England
for the express purpose of learning the tin plate indus-
try. About 1868 an iron company in Johnstown, Pa.,
also sent an experienced metallurgist and iron-mill
worker to Europe for the same purpose. The reports
of both gentlemen were unfavorable, each stating that
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the industry could not possibly be successfully estab-
lished in this country under the wage rate then pre-
vailing.

After 1874, however, the Leechburg, Pa., Wellsville,
Ohio, and Demmler, Pa , enterprises above mentioned
attained con31de1able success and seriously threatened
- the monopoly which the English tin. plate manufactur-
" ers had so long enjoyed in the United States. To meet
thiscompetition, English manufacturers reduced the sell-
ing price of their tin and terne plates in this country
to such low figures that the manufacture for the general
market became unprofitable here and for many years
was entirely abandouned. Of the three pioneer black
plate and tin and terne plate establishments referred to
above, one only, the United States Iron and Tin Plate
Company, continued operations under the same man-
agement; and this establishment operated its rolling-
mill department only, its tin and terne plate department
having been closed in 1880. From this year to 1890,
very few tin or terne plates were made for sale in the
United States.

Tin plates were first produced in Michigan in Janu-
ary, 1889, by the Buhl Stamping Company, of Detroit.
Down to the close of the census year this was the only
establishment in operation in the state. It consumes
its entire output of tin plates in the manufacture of
milk-can stock, tubular lanterns, gas meters, etc. This
company has never manufactured terne plates.

In 1889 Missouri began to make tin and terne plates
for the general market, its first terne plates being pro-
duced in April and its first tin plates in September of
that year by the St. Louis Stamping Company, of St.
Louis, Black plates were obtained from the rolling
mill of the company, which was established in 1879,
and which had long been engaged in the production of
jron sheets suitable for the manufacture of stamped
ware.

In the fall of 1889 tin plates were produced in the
Western Pennsylvania Exposition Building, at Pitts-
burg, Pa., by the American Tinned Plate Assocmtlon
The plant was erected and operated for the purpose of
demonstrating that tin plates equal in quality to imported
plates could be successfully manufactured in this coun-
try. Several hundred hoxes of tin plates of fine quality
were produced. Terne plates were not made. After
running for a short time, the plant was dismantled.

THE UNITED STATES SINCE 1890, BY STATES.

The great growth in the manufacture of tin and terne
plates in the United States has taken place since 1890.
The production increased from about 2,236,000 pounds
in 1891 to over 849,000,000 pounds in 1900. Indeed,
it is possible that the total production of tin and terne
plates in this country in the year last named exceeded
that of Great Britain. Exact statistics for the United
Kingdom are not obtainable, but using the quantity
exported as a basis of calculation, and allowing for the
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ordinary home consumption, it is at least probable that

‘the production of the United States in 1900 exceeded

by several thousand tons the total production of Great
Britain in that year. The development of the industry
in the United States since 1890 will be followed by
states.

Early in 1890 both tin and terne plates were made at
Demmler, Pa., by the United States Iron and Tin
Plate Ma,nuffwtuung Company. The works wers
equipped with 6 sets with a weekly capacity of 2,000
boxes, and the company made its own black plates.
The plant has since been greatly enlarged. John
Hamilton, of Pittsburg, also produced terne plates in
April, 1890. His works were equipped with 2 sets
and could turn out weekly about 600 boxes of terne
plates. Tin plates were not made, and the black plates
used were purchased. In June, 1890, the Pittshurg
Electro Plating Company, Limited, made terne plates
at Apollo, Pa. The works were equipped with 8 sets
and had a capacity of about 1,000 boxes weekly, 'Tin
plates were not made, and the black plates used wers
obtained from the Apollo Sheet Iron Works. All these
enterprises were located in the western part of the
state. In the eastern part of Pennsylvania, the Penn
Treaty Iron Works, of Marshall Bros. & Co., of Phil-
adelphia, began to produce terne plates in January and
tin plates in April, 1891. The works had a weekly
capacity of 1,000 hoxes, and were equipped with 4 sets,
2 of which were used for tin plates and 2 for terne
plates. Black plates were also made. In the same year
the N. & G. Taylor Company, also of Philadelphia, pro-
duced terne plates in April and tin plates in November.
Its works were equipped with 3 sets, and 1,150 boxes
of tin and terne plates could he produced weekly.
Black plates were purchased. Other tin and terne
plate enterprises were very shortly established, and
Pennsylvania soon became the leading state in the
manufacture of tin and terne plates. As shown by the
figures for the census year, it still holds this position,
its production in the twelve months ending with May
81, 1900, amounting to almost 40 per cent of the total
for the United States. ,

Indiana began to manufacture tin and terne plates in
the summexr and fall of 1891, works having been erected
at Anderson, Madison county, in the spring of that
year by the Anderson Tin Plate Company. On July 4
the first box of tin plates was made, and in the follow-
ing October terne plates also were produced. The
works were equipped with 1 set only, tin and terne
plates being made alternately. The weekly capacity of
the plant was about 400 boxes, and the black platm
used were all purchased.

In 1891 the American Tin Plate Company began the
erection of a rolling mill and a tin plate plant at Elwood,
in Madison county. Black plates were first produced
in June, 1892, and in the following month tin and terne
plates were also made. The annual capacity of the
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rolling miil was about 6,500 gross tons of black plates,
all of which were consumed by the company in its tin
plate works. The weekly capacity of the tinning de-
partment, which was equipped with 10 sets, was 8,500
boxes of tin and terne plates. Natural gas was used
for fuel in both the rolling mill and tin dipping works.

In 1892 the Indiana Tin Plate Manufacturing Com-
pany began the erection of a plant at Atlanta, in Ham-
ilton county, for the manufacture of both tin and terne
plates from purchased black plates. The works were
not completed until early in 1893, the first tin plates
being made in May and the first terne plates in June of
that year. The plant was equipped with 3 sets, 2 of
which were used for tin plates and 1 for terne plates.
Its weekly capacity was 300 boxes of tin plates and 100
boxes of terne plates, The fnel was natural gas.

In 1893 the Morewood Company erected a rolling
mill and tin plate plant at Gas City, in Grant county.
Terne plates were made in June of the year named and
tin plates in December. The rolling mill was not com-
pleted until late in 1898, and black plates were first
produced in December of that year. The tinning
department was equipped with 10 sets, 8 of which were
used for manufacturing tin plates and 2 for terne plates,
the latter sets being very large. The weekly capacity
of the tinning department was 3,000 boxes of tin plates
and 2,000 boxes of terne plates. In the rolling-mill

~department about 6,200 tons of black plates could be
produced annually. Natural gas was used for fuel in
all dcpmtments

Farly in 1894 the Emlyn Steel and Tm Plate Com-
pany began the erection of a black-plate mill and a
tin and terne plate plant at Summitville, in Madison
county. The buildings were not completed, however,
and the enterprise was subsequently abandoned.

In 1893 the Irondale Steel and Iron Company began
to erect a rolling mill at Middletown, in Henry county,
utilizing machinery brought from its former mill at
Anderson, which had been destroyed by five. The new
mill was completed and put in operation in 1894, trains
of rolls for the manufacture of black plates being added.
Prior to the fire, the works had made a specialty of fine
sheet iron. A department for the manufacture of tin
and terne plates was added in the fall of 1894, hoth
products being made in Novewmber of that year. Kight
tinning sets were installed, 7 of which were used for
tin plates and 1 for terne plates. The weekly capacity
of the tinning department was 4,400 boxes of tin plates
and 600 boxes of terne plates. In the rolling mill 10,000
tons of black plates could be produced annually. Natu-
ral gas was used for fuel in all departments.

In 1894 the Montpelier Sheet and Tin Plate Company
began the erection of a rolling mill and tin plate plant
at Montpehel in Blackford county. The rolling mill
was put in operation in May, 1895, and in the following
June tin and terne plates were produced. The tinning
department was equipped with 12 sets, 11 of which were
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used for tin plates and 1 for terne plates. The weekly
capacity of the plant was about 38,000 boxes of tin
plates. In addition, 250 boxes of terne plates, 20 by 28
inches, 216 pounds to the box, could be produced. In
the rolling mill about 9,000 gross tons of black plates
could be turned out annually. As in the other Indiana
tin plate plants, natural gas was used for fuel in all
departments. )

Latein 1894 the National Tin Plate Company began the
erection of a black-plate mill and a tin and terne plate
plant at Anderson. Both departments were completed
in 1895, black plates and tin and terne plates being first
produced in August of that year. The rolling mill had
an annual capacity of 13,000 gross tons of black plates,
and in the tinning department about 4,000 boxes of tin
and terne plates could be produced weekly. Natural
gas was the only fuel used in the works.

Although on May 81, 1900, there were only five com-
pleted dipping establishments in Indiana, this state
ranked second in the quantity and value of tin and
terne plates produced during the census year.

After the manufacture of tin and terne plates had
been abandoned by the Wellsville enterprise, appar-
ently neither tin nor terne plates were made in com-
mercial quantities in Ohio until 1891. In the summer
of that year, the Cincinnati Corrugating Company
commenced to manufacture terne plates at Piqua, in
Miami county, its first products being turned out on
August 16. The works were equipped with 1 tinning
set only, and had a weekly capacity of about 250 boxeq
The black plates used were obtained from the Piqua
Rolling Mill Company. On October 81 of the same
year, the Cleveland Tin Plate Company, which had
erected works in Cleveland in the summer and fall of
1891, turned out its first tin plates, and on December
14 of the same year its first terne plates were pro-
duced. This plant was equipped with 2 sets, I for tin
plates and 1 for terne plates, its total weekly capacity
being about 250 boxes of each product. The hlack
plates used, probably, were obtained from the Britton
Rolling Mill Company, of Cleveland, which had erected
a plant for their manufacture in 1890-91, and had
turned out its fivst rolled products in May of the latter
year. In November, 1891, the firm of W. T, Simpson &
Co., ot Cincinnati, began tbu manufacture of terne plates
atb Rlvu,slde a subm‘b of Cincinnati. The. plant was
equipped with 1 set and produced terne plates only,
the weekly capacity being about 800 boxes, of 280
pounds each. The black plates used were obtained
from the Cincinnati Rolling Mill Company, which a
short time previonsly had equipped its works with hot
and cold trains of rolls for the manufacture of plates:
of this character.

In 1891-2 the firm of Wallace, Banfield & Co., Lim-
ited, of Irondale, added 6 tinning pots and 4 automatic
tinning machines to its long-established rolling mill,
Both tin and terne plates, probably, were produced in
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1891, but information regarding the months in which
they were made does not seem to be obtainable. The
weekly capacity was 2,800 boxes of tin plates and 200
boxes of terne plates. The black plates used were ob-
tained from the rolling mill operated by the firm, the
necessary hot and cold trains of rolls having been in-
stalled about the time the tinning pots were erected.

Early in 1892 the Record Manufacturing Company,
of Conneaut, installed 2 tinning sets and began the man-
ufacture of tin plates. The tinning sets were imported
from Wales, workmen from that country having been
brought over by the company to start the machines.
Tin plates were first made on February 28, 1892. The
weekly capacity of the plant was about 480 boxes.
Terne plates were not made, and the black plates used
were purchased in the open market.

In 1891 the Columbia Tin Plate Company began the
erection of a plant at Piqua, Ohio, for the manufac-
ture of tin and terne plates. The works were not com-
pleted and the necessary machinery installed, however,
until the spring of 1892. In March of that year, tin
plates were first made; and in the following June, terne
plates also were produced. This plant was equipped
with 92 sets, and its weekly capacity was 350 boxes of
tin plates and 350 hoxes of terne plates. Purchased
black plates were used.

Several other establishments for the manufacture of
tin and terne plates were erected in Ohio in 1893 and
subsequent years. The state ranked third in the man-
ufacture of these articles during the census year.

According to the most reliable information at hand,
tin plates were first produced in Illinois in commereial
quantities in November, 1890, by Norton Brothers, of
Chicago, at their plant at Maywood, in Cook county.
Black plates were at first obtained from England and
were tinned in Morewood sets, but in November, 1893,
American black plates were substituted, and the use
of imported black plates was thereafter discontinued.
‘The tin plates made were used by the firm in the man-
ufacture of tin cans. No terne plates were produced.

The second establishment to produce tin plates in

Illinois was the Chicago Stamping Company, its first
. tin plates being turned out in January, 1892. The

works of this company were established as early as
1885, its specialty being stamped ware. Tinning pots
were erected in 1866 and were used for retinning pur-

poses. Three tinning sets were added in 1891, and tin
plates were first regularly produced in 1892. The

black plates used were purchased, and terne plates
were not made. The weekly capacity of the works
was 600 boxes of tin plates, practically all of which

‘were used by the company in its stamping works.

In 1898 the Burn Manufacturing Company erected a

‘tinning set and began the production of tin plates atits

works at Chicago Ridge, in Cook county. Purchased
black plates were used. The tin plates made were con-

sumed by the company in its stamping works in the

manufacture of milk-can stock and other produets.
The weekly capacity of the plant was about 200 boxes.

During the same year the Chicago Tin Plate Manu-
facturing Company erected a plant at Wentworth ave-
nue and Fortieth street for the manufacture of both tin
and terne plates. Tin plates were first made on Sep-
tember 18, 1893; and ten days later, terne plates also
were produced. The plant was equipped with 3 sets,
9 of which were used for the manufacture of tin plates
and 1 for terne plates. Its weekly capacity was 700
boxes of 14 by 20 inch tin plates and 400 boxes of 20 by
98 inch terne plates. Black plates were purchased in
the general market, but whether of foreign or domestic
manufacture we have not been able to ascertain defi-
nitely. So far as can be learned, this company was the
first to manufacture terne plates in Illinois. It was
also the first company in this state to produce either tin
or terne plates for sale in the general market, the three
establishments previously mentioned having consumed
in their own works practically all of thetin plates made.

In October, 1893, the Western Tin Plate Works
began to manufacture terne plates at Belleville, in
St. Clair county. The works of this company were
equipped with 1 set only, and tin plates were never
made. The weekly capacity was about 240 boxes of
90 by 28 inch terne plates. Purchased black plates
were used.

The first establishment in Illinois to produce both tin
and terne plates from black plates made in its own roll-
ing mill was the Grreat Western Tin Plate Company, of
Joliet. The rolling mill had been erected in 1891-92 by
the Joliet Sheet Rolling Mill Company for the manufac-
ture of sheet steel, and had turned out its first rolled
products in May,1892. Subsequently it passed into the
control of the Great Western Tin Plate Company, and
mills for the manufacture of black plates for tinning
were installed. In 1895, 6 tinning sets were added, 8
for tin plates and 3 for terne plates, the first products
being turned out in March of that year. The weekly
capacity of the tinning department was 1,500 hoxes of
14 by 20 inch tin plates and 750 boxes of 20 by 28 inch
terne plates. The rolling mill could produce annually
about 6,000 gross tons of finished black plates.

The only establishment in Missouri for the manufaec-
ture of tin and terne plates was that previously referred
to, located at St. Louis.

West Virginia did not engage in the manufacture of
either tin or terne plates until 1894. In February of
that year the Wheeling Corrugating Company began
to manufacture terne plates at Wheeling, and in the
following month produced tin plates also. The plant
was equipped with 4 sets, and about 1,000 boxes of tin
or terne plates could be produced weekly on single turn,
The black plates used were purchased. :

In the summer of 1895 the La Belle Iron Works, of
Wheeling, added a tinning plant to their rolling mill.
Tin plates were first made in July, 1895, and terne
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plates in August. The plant was equipped with 6 sets,
4 of which were used for tin plates and 2 for terne
plates, and had a weekly capacity of 2,800 boxes of tin
plates and 500 hoxes of terne plates. The black plates
used were made in the company’s rolling mill,

According to the best available information, tin plates
were first made in Maryland in April, 1892, by the firm
of Mathai Ingram & Co., of Baltimore, manufacturers
of stamped ware. All the tin plates produced were con-
sumed by the company in its stamping works. Terne
plates were not made, and the black plates used were
purchased. The works were equipped with 2 sets, and
about 375 boxes of tin plates could be made weekly.
On May 11 of the same year, the Locust Point Tron and
Steel Works, at Locust Point, in the city of Baltimore,
began to manufacture tin plates for the general market.
Terne plates also were made, but the exact date when
they were first turned out does not seem to be ohtain-
able. The works were equipped with 7 sets. A black-
plate mill was connected with this establishment.

In 1892 a plant for the manufacture of tin and terne
plates was erected at Canton, in the city of Baltimore,
tin plates being- made for the first time in January,
1898. The date when terne plates were first made is
not known. The plant was equipped with 8 sets, 7 of
which were used for tin plates and 1 for terne plates.
Its weekly capacity was 3,000 boxes of tin plates and
450 boxes of terne plates. This plant was operated by
the Baltimore Iron, Steel, and Tin Plate Company,
which soon afterwards acquired the works at Locust
Point, and removed the machinery described above
from its Canton works to that place. Black plates were
obtained from the rolling mill at Locust Point.

In 1895 the Stickney Iron Company erected and put
into operation a black plate mill and a tin dipping plant
at Canton, in the city of Baltimore. Both tin platesand
terne plates were produced. The tinning department
was equipped with 4 sets, and had a weekly capacity of
1,500 boxes of tin and terne plates.

In 1896 the Norton Tin Plate and Can Company com-
menced to manufacture tin plates at Baltimore for the
use of its tin can department, its first product being
turned out in March. Its works were equipped with
16 sets, and had a weekly capacity of 10,000 boxes.
The black plates used were purchased.

Of the 5 Maryland enterprises named above, only 2
were in existence and in operation during the census
year, namely, Mathai, Ingram & Co. (operated by the
National Enameling and Stamping Company) and the
Norton Tin Plate and Can Company. The rolling mills

and tin dipping departments of the other plants men- -

tioned were abandoned and dismantled before the
opening of the census year. Neither of the 2 plants in
Maryland in operation during the census year produced
tin plates for the general market, the quantity made
being entirely consumed by the companies themselves
in the manufacture of their various specialties.
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After the Monitor Tin Plate Company gave up the
manufacture of tin plates in 1879, no tin-coated sheets
were produced in New York state for the general
market until 1892, in which year the Somerton Tin
Plate Works ware started at Brooklyn by Somers
Brothers. The plant, which included a rolling mill for
the manufacture of black plates, was equipped with 4
tinning sets and had a weekly capacity of 1,800 boxes.
No terne plates were produced, and the plant has since
been abandoned. During the same year the American
Stamping Company, of Brooklyn, produced tin plates,
but its entire production was consumed in its own
works in the manufacture of stamped ware. + It used
imported black plates exclusively.

Karly in 1891 a plant to manufacture terne plates in
commercial quantities for the general market was
erected in New York city by the East River Lead Com-
pany. This establishment purchased the black plates
used and did not make tin plates. The plant has been
abandoned,

New York did not produce any black plates for tin-
ning during the census year, In1891 a rolling mill for
their manufacture was erected at Brooklyn by Somers
Brothers for the purpose of supplying their tin dipping
works with black plates. Black plates were first pro-
duced in October, 1892. The rolling mill was disman-
tled in 1900, having produced its last black plates in
1897.

The only establishment in operation in Michigan dur-
ing the census year was the Buhl Stamping Company,
of Detroit, previously mentioned. Soon after the close
of the census year a plant for the manufacture of hoth
tin and terne plates for the general market was com-
pleted and put in operation at Muskegon by the Cham-
pion Iron and Steel Company. Tin and terne plates
were produced in August, 1900, the black plates used
being obtained from the company’s rolling mill.

Kentucky did not engage in the manufacture of tin
and terne plates until 1895, its first tin plates being pro-
duced in March and its first terne plates in August of
that year by the Licking Rolling Mill Company, at Cov-
ington. The tinning department was equipped with 2
sets, 1 for tin plates and 1 for terne plates. Its weekly
capacity was about 375 boxes of each product. Black
plates were obtained from the rolling mill of the com-
pany, which was erected in 1845, the necessary rolls for
the manufacture of black sheets having been added in
1894-95. During the census year the company made
terne plates only.

The only tin and terne plate plant in Virginia is lo-
cated at Richmond and is operated by the Old Dominion
Iron and Nail Works Company. Tin and terne plates
were first produced in November, 1894, The works
are equipped with 3 sets, 1 for tin plates and 2 for terne
plates. About 850 boxes of tin plates and 700 boxes
of terne plates can be produced weekly. The company
also operates a rolling mill at Richmond, but it is not
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equipped with machinery for the manufacture of black
plates, which are therefore purchased from other manu-
facturers. Terne plates only were made during the cen-
sus year,

New Jersey did not produce tin or terne plates com-
mercially during the census year,although at one plant,
located at Newark, 4 double sets of tinning pots were
in operation between June 1, 1899, and May 31, 1900.
These were, however, engaged entirely in tinning black
stamped ware or in retinning ware stamped from tinned
sheets, the company which operated the pots purchas-
ing from other manufacturers the black plates and
tinned sheets consumed in its works.

A few years ago New Jersey manufactured small
quantities of both tin and terne plates, which were sold
in the open market. According to the best information
obtainable, it appears that in New Jersey terne plates
were first made in October, and tin plates in December,
1892, at Elizabethport, by the Morewood Tin Plate Man-
ufacturing Company. The works were equipped with
8 sets, 6 of which were used for tin plates and 2 for
terne plates. The weekly capacity of the plant was 2,400
boxes of tin plates and 2,000 hoxes of terne plates.
The black plates used were purchased. In November,
1892, the firm of Saunders, Fielding & Bond, of New

York city, established a small plant, equipped with 1

THE PROCESS OF

The following account of the mode of manufacturing
tin and terne plates is taken from a lecture on the tin
plate industry, delivered by Mr. W. C. Cronemeyer, of
Demmler, Pa., before the German Engineers’ Society,
of Pittshurg, Pa., in the spring of 1899:

- When tin plates were first made they were hammered out of
blooms, and soon after that came the rolling process. The raw
material consisted of either coke or charcoal blooms, which were
made in knobbling fires with charcoal or coke as fuel. When
charcoal pig iron was used it was generally refined in a run-out
fire, and then run in a molten state to the knobbling fire. The
blooms made from charcoal pig iron were as a rule used to manu-
facture tin plates for deep stamping. When the blooms came out
of the knobbling fire they were put under a large hammer to fur-
ther refine them by the hammering process. They were then
reheated in a heating furnace and rolled into bars in a bar mill.

When we started to manufacture tin plates in this country in
1873, charcoal only was used in the knobbling fire. For the manu-
facture of coke plates we used the puddling furnace. As the
sheets made from puddled iron did not have a sufficiently smooth
surface, we used barg made from hammered charcoal blooms for
the top and bottom of the pile. These bars, after being rolled,
were cut to lengths of about 27 inches and piled on top of one
another, a charcoal bar being put on the top and another on the
bottom, The pile was then placed in a heating furnace, ham-
mered once more, and, after reheating, rolled into tin bars. For
the cheaper grades of plates this second hammering was omitted,
the pile being simply heated and rolled into tin bars direct. All
these processes have been done away with by the introduction of
goft steel.

The first use of steel for tin plate purposes was made in this
country about the year 1876 at the works of the United States Iron

set, at Jersey City, N. J., and commenced the manu-
facture of terne plates. Tin plates were not produced,
and the black plates used were purchased. The two
enterprises just named are now abandoned.

On December 15, 1898, the American Tin Plate Com-
pany was organized, with a capital stock of $50,000,000.
This company acquired a large number of completed
plants equipped for the manufacture of tin or terne
plates or both, as well as for the manufacture of black
plates or sheets for tinning. During the census year
the company operated 31 tin or terne dipping plants
and 84 plants for the manufacture of black sheets. Of
the 31 dipping plants 4 produced tin plates only, while
at the remaining 27 plants both tin and terne plates
were manufactured. The 81 plants of the company had
a daily capdeity on single turn of 1,527,050 pounds of
tin plates and 433,950 pounds of terne plates; on double
turn, an annual capacity of 916,280,000 pounds of tin
plates and 260,370,000 pounds of terne plates; a total of
1,176,600,000 pounds. The tin dipping works of the
company were distributed as follows: Pennsylvania, 153
West Virginia, 1; Ohio, 9; Indiana, 5; and Illinois, 1.
As there were 57 tin or terne plate plants in operation
during the census year, it will be observed that more
than one-half of the active establishments were operated
by this company.
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and Tin Plate Company, at Demmler, Pa. Capt. William R. Jones
was then superintendent of the Edgar Thomson Steel Works., John
Cole was superintendent of the United States Works, and I was sec-
retary and business manager of the latter. The two plants being
close together we were often with each other, and experiments were
made, at the suggestion of Captain Jones, with soft Bessemer stecl,
which we rolled into shovel steel, ete. Then the idea oceurred to us
that the same material could be used for tin plates, and after a few
experiments it was carried out, Captain Jones having the steel
billets made and John Cole superintending the further process
of rolling them into bars and then into black plates for tinning.
We met with entire success, and found that the percentage of
wasters (imperfect plates) in tinning was only about 10 per cent
with steel, and even less, while with charcoal iron the wasters
generally amounted to 25 per cent. The trade conditions in this
country not being at that time ripe for a profitable carrying on of
the industry, the use of steel plates for tin or terne plates was not
continued here. About three years later, however, in 1879, Eng-
lish manufacturers commenced to use steel instead of iron plates
in their tin plate plants. It is an interesting historical fact, and
one worthy of preservation, that steel was used in the United
States for the manufacture of tin plates at least three years prior
to its use for the same purpose by English tin plate manufacturexs,

In the manufacture of black plates ag now carried on, steel billets
are subjected to a welding heat and rolled in grooved rolls into
long flat bars, 6, 7, 8, 10, or 12 inches wide, and from three-eighths
of an inch to 1 inch thick, according to the required thickness or
weight of the finished plates. These bars are cut into shorter
pieces (the length of which is about equal to the width of the
finished plate), and are heated in furnaces especially constructed
for the purpose. The length of the bar becomes the width of the
plate, allowing a trifle for scrap. Two of these bars are rolled side-
wise, one right after the other, until of the required length, when
they are matched and put back into a different furnace from the
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one in which they were originally heated. After asecond heating
they are again rolled, doubled, and put back into the furnace, and,
after a third heating, are withdrawn from the furnace, rolled again,
and doubled the second time, making eight thicknesses. After a
fourth heating the packs are rolled out to the required size. The
finished pack is then trimmed, or the rough edges sheared off, and
cut into two pieces, 20 by 28 inches, or four pieces, 14 by 20 inches,
or, if plates of other dimensions are desired, into sizes that approxi-
mate these standards. Asthere are eight layers in each pack, these
layers must be separated. If the packs open well 32 pieces of 14
Ty 20-inch plates are obtained from the two pieces of bar.

The plates, after being separated, are sent to the pickling room,
where they are cleared of the scale formed during heating and roll-
ing. This process consists of immersing the plates in heated diluted
sulphuric acid and then cleaning away all traces of the acid by wash-
ing the plates in clean water. This is now generally done by the
aid of patent pickling machines. The plates are placed in a cradle
or receptacle, which, according to the construction of the machine,
riges and drops, or revolves, by hydraulic or steam power within a
tank, go ag to make the liquid rush between the sheets. After being
subjected to the action of the acid for some time, the cradle is lifted
and dropped into another tank containing an ample supply of clean
water only, the cradle being shifted, as in the acid tank, so that the
water may rush between the sheets and wash away all traces of
the acid. When taken out the plates are bright and clean.

The plates are now ready for the first annealing. For this pur-
pose they are carefully packed on cast or wrought iron ¢ pans’
or ‘‘gtands’’ having a shallow flange all around, and are covered
with cast-ironor wrought-iron covers, known ag “ annealing hoxes *’
or “pots.” The space between the boxes and the flange is filled
with sand to exclude the air. The packed ‘‘pans” when covered
with the annealing boxes are then run into an annealing furnace.
Here they are kept at a red heat until the sheets are thoroughly
softened. After being taken out the closed boxes are allowed to
cool before being unpacked.

The plates are next taken to the ‘‘cold-rolling” department.
Here they are passed through cold rolls two, three, or more times,
asmay be deemed necessary, three heing the usual number. These
rolls are highly polished and are set very accurately in order to
give the plates a perfectly flat ‘*set’’ and a well-polished surface.
After this rolling the plates are annealed at a lower temperature
than the firgt time, ag the surface of the plates is damaged by the
slightest degree of sticking or adhering together.

To finally prepave the plates for tinning they are again pickled
and treated as before, except that the liquid is much weaker, after
which they are looked over singly, and the unclean spots, if any,
scoured with sand and hemp. The plates are then placed in a
trough under the surface of clean water to prevent re-oxidation
before the ‘‘tinman?’’ is ready to dip them.

This is & general outline of the process of manufacture ag it has
been carried on in Wales for a number of years, and in this country
ag well. But as soon ag the manunfacture of tin plates was com-
menced in the United States, American enterprise and inventive
genius took up the matter of introducing improvements so as to
reduce the labor involved, cheapen the cost of manufacture, and
lessen the consumption of raw materials. So successful has this
movement been that the tin plate manufacturing plants of America
are, in point of equipment and management, far ahead of those
located in England or Wales, where but tardily has any effort been
made to increase the efficiency of the tin plate works.

One of the most valuable innovations in tin plate manufacture
is the use of electric traveling cranes. Electric cranes are now
considered essential parts of all up-to-date tin plate plants, The
electric crane is usually of the three-motor itype, and spans the hot
and cold rolling mills and roll lathe, thus permitting the ready
changing of rolls and the carrying of them to and from the lathe
in which they are turned. The same crane, or another one, serves
to carry the plates from one department to another, This system
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of crane carriage is very much sunerior to the old way of wheeling
the plates around on hand bogies or otherwise.

The old style of charging the annealing boxes into the furnace
was by a hand-charging bogle consisting simply of a long arm run-
ning near one end over an axle with a wheel at each end. Be-
yond this axle were two prongs, which were inserted between the

. leps of the annealing stand, and a number of men hearing down on-

the long end served to raise the box and wheeled it into the
furnace. These men were busy only when the boxes were being
charged or were being withdrawn, and for the balance of the time
it wag frequently difficult to find suitable employment for them.
Now there are a number of efficient machines for charging the
boxes, and with any of them the labor is very much reduced. One
consists of a long carriasge which runs into the furnace on a track.
Its top, carrying the boxes, is arranged so that it can be raised or
lowered. The boxes are placed on it by a crane, when in a
raiged position, and in such manner that the flat bottoms of the
stands rest on the top of the carriage, while the legs protrude down-
wards over the side. After running the loaded carriage into the
furnace, the top is dropped, so that the hoxes are left standing on
their legs in the fwrnace and the bogie is run out from under.
Some of these machines are so arranged that the electric crane fur-
nishes the power for moving the bogie; others do this by a separate
motor. Another device is a long arm carrying a counterpoise at
one end and a box at the other. Thisisswung by the crane from
a point near the middle, and the iron box can thus be run into
the furnace and deposited in any position desired.

Another essential improvement has been made in the sheet
doubler, or doubling shear. The old Welsh style of running the
doubling shear is by a long arm extending underground and con-
nected to the mill shaft, so that the shear makes a stroke for each
revolution of the rolls; the speed therefore can not be varied. In
the United States the practice is to drive the doubling shears hy
separate power, either one engine for a line of shears, or, more gen-
erally, an engine or electric- motor for each shear. The electric
motor ig well incased, and can be started and stopped with the
greatest ease—a very important point, as the doubling shear is not
in use all the time that rolling is going on.

In the cold-volling department some important improvements
have also been made. With the old style all the cold mills were
arranged in the same line, and the plates, after being fed through
the first time, had to be carried around the ling to be fed into the
gecond stand, and so on. Now the cold mills are nsually arranged
“tandem,”’ so that the plates passing through the first stand may
be taken on straight to the next. When boys are employed to do
this, the mills are frequently arranged so that by turning parb
way around they can take a bunch of plates which have come
from the previoug mill and feed them into the next mill withou
getting up. The latest improvement, however, is to have feed
rollers between the mills, so that when the plate is fed into the
first stand it is mechanically fed through the other two. There
are several devices by which a plate, after it has passed between
the first or second pair of rolls, can be thrown ont if its edge has
been turned or if it has been pinched. Such a plate would seri-
ously injure the surface of the other rolls if it were allowed to pass
through them. One of theseattachments consists of a lever which
a boy throws, the defective plate then passing up and out of the
line of feed. The boy’s duty is merely to watch the plates as they
come out of the first stand of rolls and throw the lever every time
a spoiled plate comes along. ‘

Now comes the last process of tinning. The plates are uncoated
thus far. After the second annealing and second pickling, as here-
tofore described, they are taken to the tin house in troughs mounted.
on wheels and filled with clean water. There are two tinning proe-
esges, the so-called ‘‘acid’’ process and the *‘palm-oil’’ process.
The latter is the older and isnot so much used now as the former.
By the oil process a batch of plates ia boiled in palm oil for about
twenty minutes, thus evaporating the water and any acid which
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could possibly adhere to the plates. The sheets are next passed to
another pot, containing molten tin or terne, the latter being the
name given to the mixture of tin and lead. There is oil floating on
the top of this molten metal. After being dipped in this metal the
sheets are taken to the second pot of metal, where they are allowed
to soak forsome time. From thispot they are taken by the tinman,

-who lays them on the ““hob,’” a space between the second and third |

metal pots, which is covered with iron plates. Here they are
brushed thoraughly with hemp on each side to remove any oxide
or drogs which might adhere. The plates then go to the third
metal pot, which contains metal of extra purity. After heing
dipped in thig pot they are taken to a pot containing rolls running
in ¢il, by which the surface is smoothed and by the aid of which
the amount of coating can be regulated. In the other tinning proc-
esg the flux used is muriate of zine, which is so energetic in its
action that it is only necessary to have a thin layer of it floating
on the surface of the single bath of molten tin, The plates arve
passed down through this flux into the tin and come out of the
tin at another place in the pot, where the surface is covered with
oil. Rollg and guides are used in the tin and in the oil to con-
vey the plates. The rolls through which the plates pass are of
very correct shape, and must be carefully adjusted to regulate
the amount of coating on the plates. To produce an extra good
quality of roofing plates, the best plates are selected from those
previously coated by the first deseribed palm-oil process, and re-
dipped succesgively in other receptacles containing molten metal
and palm oil, without the use of rolls, and in such a manner ag to
cauge & much larger quantity of coating to adhere to the surface.
The coating can be regulated by the speed with which the plates
are drawn out after immersion in the metal pot; also by the length
of time they remain in the oil pot. When the plates come out of
the last bath a coating of oil adheres to them. This is removed by
passing them through bran or middlings, and then polishing them
with sheepskin, The old English method of doing this work by
hand has been almost entirely supplanted in the United States by
branning and polishing or dusting machines.
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In the tin house it is a common practice now to drive all the
machinery by electric motors, As each one of these machines
requires but a small power, and as it is desirable to arrange them
independently of the requirements of shafting, belts, ete., the ad-
vantage of electric driving, with a separate motor for each ma-
chine or line of machines, is very apparent. Electric motors are
commeonly used for driving the tinning machines, branning ma-
chines, dusters, and slitting shears, the last named being located

| in the assorting room, away from the dust of the tin house.

Concerning the use of the terms ‘‘coke” and “‘char-
coal” as applied to tin and terne plates, Mr. Crone-
meyer says that they are now misnomers and that they
refer at the present time ““only to the thickness of the
tin coating, a ‘coke’ plate having on it the lightest cont-
ing of tin, while a ‘charcoal’ plate has a heavier coat-
ing. Both may be made from identically the same black
plate. The use of these terms originated when char-
coal iron and coke iron were hoth used in tin plate
making., Charcoal iron, being of better quality, was
given a heavier coating of tin, while coke iron wns
used only for the cheaper grades, which were given a
lighter coating. When steel came to be universally
used the terms remained, referring then only to the
quantity of the coating.” Inthe present nomenclature
an additional distinction is made hetween plates made
of Bessemer, and open-hearth or Siemens steel, so that

- the terms now used are Bessemer charcoal and Besse-

mer coke plates, as well as open-hearth charcoal and
open-hearth coke plates.

PRODUCTION AND CONSUMPTION OF PIG TIN.

Pig tin has not been produced in the United States
since the calendar year 1893, in which year 8,938 pounds
were smelted, valued at $1,788, as compared with 162,000
pounds in 1892, valued at $32,400, and 125,289 pounds
in 1891, valued at $25,058. Almost all of this tin was
produced at the Temescal mines in San Bernardino
county, Cal. Prior to 1891 statistics of the production
of pig tin in this country do not appear to have been
collected, although, according to a correspondent of
the London Financial News for March 27, 1890, pig
tin was produced commercially at the Temescal (or San
Jacinto) tin mines in California as early as 1869, the
quantity smelted being *‘ 50 bars, weighing 100 pounds
each,” or about 5,000 pounds in all. One of these bars
is probably the one now on exhibition at the Smithso-
nian Institution, at Washington, D. C. It weighs 70

pounds, and the inscription, which is dated March, 1870,

states that it is made from tin ore obtained from the
mines of the San Jacinto (Tin) Company, of California.
Its number is 16,096. A small ingot of tin smelted in
1840 from ore found at Jackson, N. H., is also exhib-
ited by this institution. The correspondent mentioned
above also says that sheets of American iron coated
with Temescal or San Jacinto tin, some of which were

manufactured into various articles of domestic use,
were placed on exhibition at the Seventh Industrinl
Fair, held at San Francisco, Cal., in 1870. He adds
that boxes of tin plates, bars of pig tin, ete., were also
exhibited, and were awarded a gold medal (first prize).
This statement is doubtless correct, for among the collee-
tion of tinned sheets at the Smithsonian Institution is
specimen No. 16,095, which is evidently a piece of tha
American sheet iron mentioned by the correspondent.
The inscription states that it is coated with tin from
the San Jacinto mines.

The United States is now entirely dependent upon
other countries for the pig tin used in coating the tin
and terne plates it produces. Its chief source of sup-
ply is the East Indies, whence it imported in the calen-
dar year 1900, 82,984,136 pounds, valued at $9,090,611;
in 1899, 47,905,836 pounds, valued at $10,819,391; and
in 1898, 48,376,454 pounds, valued at $5,934,94.5,
From the United Kingdom, which sends to the United
States annually large quantities of pig tin, 80,954,341
pounds, valued at $8,891,682, were imported in 1900;
18,962,290 pounds, valued at $4,801,807, in 1899; and
15,362,383 pounds, valued at $2,247,348, in 1898. Be-
tween 4,000,000 and 5,000,000 pounds of pig tin are
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also imported annually from the Netherlands 'md other
countries,

During the calendar year 1900 the total imports of
tin into the United States in bars, blocks, pigs, etc.,
were 69,068,568 pounds, valued at $19,458,586; in 1899
they were 71,248,407 pounds, valued at $16,746,105;
and in 1898, 62,748,399 pounds, valued at $8,770,221.
The average value of this tin at the foreign port of
shipment was over 28 cents per pound in 1900 and over
23.5 cents per pound in 1899. In 1898, however, it
was a little less than 14 cents per pound, the increase in
price in 1900 as compared with 1898 amounting to over
100 per cent.

The world’s production of pig tin has largely in-
creased in late years, especially since the development
of the tin plate industry in the United States. In 1884,
according to the best available statistics, the world’s
production -amounted to 50,299 metric tons of 2,204
pounds. In 1890 the production had increased to
61,538 tons, in 1891 to 65,062 tons, in 1892 to 69,560
tons, in 1893 to 74,658 tons, in 1894 to 83,387 tons, and
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in 1895 to 83,425 tons. In 1896 it fell to about 83,250
tong, in 1897 to about 75,400 tons, and in 1898 to about.
75,200 tons.  In 1899 it increased to about 78,850 tons,
and in 1900 to approximately 80,000 tons.

Reducing to gross tons the imports of pig tin into the
United States in 1900, 1899, and 1898, and assuming
that the entire quantity was consumed within its bound-
aries, which is practically the case, it will be found that.
in 1900 this tountry consumed 30,834 tons of pig tin;
in 1899, 81,807 tons; and in 1898, 28,013 tons; in each
case more than three-eighths of the world’s total produe-
tion for the year, During the decade from 1880 to 1890,
however, and before the establishment of a tin plate
industry in this country, the imports of pig tinamounted
on an average to about 12,215 gross tons, the total
quantity imported in the fiscal year 1884 heing 11,621
gross tons, or less than one-fourth of the world’s pro-
duction in that year. A large part of the pig tin im-
ported prior to 1890 was consumed by the stamping:
companies of the United States in the production of
their various specialties.
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Taste 21.—~THE TIN AND TERNE DIPPING INDUSTRY: BY STATES, 1900.
United States. Tllinois, New York Ohio. Pennsylvania. A%%n?ttegelr
Number of establishments .. ..ocoiiiiiiiiiienitaieiieiiisirneainaas 67 8 4 12 25 13
Character of organization: '
TNAIVIAUAL < eenirarenenisaariaa e iaea e rianas 2 T fecrenennnnaaenes rrerrereneenna- I vee
Firm and limited pﬁ.rtnershlp. 3 | P, B L P
Cait 1In.::orporm;ed COMPANY wuerenemmaasarsannose 60 2 3 12 20 13
apita
pAggregate ......................................... £6,790,047 $413, 065 $245, 579 $1, 203, 266 $3,042, 029 #1,886,110
Direct mvestment total.. $6, 050 047 $418, 065 8246, 579 $1,153, 266 $3,027,029 $1,811,119
.............. ,400 $32, 000 $20,100 §53, 300 233, 600 $90, 5
Building‘a ...................... 3619 685 $36, 000 $#44, 300 3101 335 8267, 947 $170,103
Machinery, too]s and 1mpl(,m(,n . 81,973,355 $158, 000 835, 179 %}‘AO&, 327 §915, 349 59, Bl
Cash and BONATIES. .o oeosoennanns 83, 827,607 $187, 055 $146, 000 §593, 303 $1,610,288 #1, 021, 016
Value of rented property...... 140,000 [|.ervenmnacmned|oaanacmeess $60,000 $185, $75,
Proprietors and fitin MEMDErA....ouierrseersieerenanes 15 1 2 1 cveeaeeneas o
Balaried officials, clerks, ete.:
Total number ........... E 16 23 38 189 a7
Total salaries........oo.enn $291,823 $19, 323 §28,430 $38,801 $147, 202 $68, 067
Officers of corporations
NUumber .oooevnrmmeeiaanans 28 1 1 4 14 8
SAIATIOS +eveneercereee s $73,221 §2, 500 #1,500 $8,400 §36, 221 $24, 600
General superintendents, manager
Totel number ........... 305 15 22 34 176 69
Total salaries.... $218,102 -§16, 823 §21,930 $24,901 $110, 981 $43, 467
en—
Number 281 13 ©o21 33 168
Salaries ... $209,528 $15,573 $21,280 $24, 601 $105, 487 $42, 587
Women— .
Number. 24 2 1 1 17 k]
Salu.rles ........ 8,574 $1,250 $650 #300 $5, 494 $380
‘Wage-earners, ineluding
Greatest number emp oved at any one time during the year. B, 328 224 76 1,081 2,363 1,632
T.east number employed at any one time during the year. 3,488 17 68 686 1, 666 907
Average number . edeennertectseanasraarenrennen 3,671 166 55 697 1,678 1,176
N T T $1, 889,917 $88, 061 $25,399 $394, 676 #813, 692 8568 089
3 Men, 16 years and
Average number . 3,014 151 55 564 1,284 960
WS - e v e eem s sanmeaenasesnaanasasnannrannasannnns $1,711,475 $83, 43 825,399 853, 649 736, 818 $511, 666
Women, 13 years &
Average number . 625 J> N IR 133 288 189
AEES. .o eo... $172, 568 $4,118 |..... [ $41,027 $76, 760 $51, 663
Children under 16
Avemg(, number. [ | ISR APPRRPUORIE MApp 8 26
* Wwages........ $5,874 [evveunnnennns J DO, P feeeanaaes $1,114 4, 760
_Average number of wag
ployed during each month:
l\gen, 16 years and over—
.................................... 3,168 66 64 632 1, 306 1,05t
.............. 3,371 144 72 697 1,416 1,042
.............. 3,300 170 78 652 1,841 1,064
............ 3,483 182 kil 697 1,546 usd
............ 8,634 187 76 646 1,545 1, 080
............ 3,803 145 59 644 1,366 1,000
........... . 2,187 134 20 443 388 02
L D 2 et eesensnaeaaaretracie seeseareareontennnnnanaanans 3, 061 185 20 644 1,233 97
3 SOPLEMDET . . it iiiiiiiiir e aacanas 3,273 183 51 534 1,495 1,010
2 : October ... Coernens 2,861 70 47 476 1,332 836
X BN G 220011 A 2,683 147 h4 412 1,173 897
o DECeMDEL «eveeeeiaeareannananiens Ceimaeneermeere e 1,840 97 64 245 769 7%
‘Women, 16 years and over—
B JRTIIALY e e anaananncneceecaasscssreeesssnssnrsnncns rvanan 623 262 208
: J 10} (1T % AR S S 690 291 208
# - B 8 ) S N R 693 292 203
: 0 2 & & P PPN 705 306 201
E MEY cereenennenmaeernnmnmnammaeemaeaeiraeteranraana i eanan 672 303 201
B o1 T RPN 669 297 201
B 457 244 50
- Angust . s 642 285 200
: September. 686 344 201
October.... 619 315 188
November . €19 318 201
Deeember . 481 196 h
Children, under 16 years—
JANUATY «ovnnvrrnnnaranan fegneesnetiarenensenetaaanamaaaaaaan 30 7 23
February .. 30 6 24
March..... 31 9 b
April.... 31 7 24
May..... 28 b 25
June... 36 B 81
] July..... 42 7 a5
] August 42 5 n
i September. 44 )] 33
QOctober 27 6 21
e November. 23 4 b
Tecember ..... . 23 8 20
“Migcellaneous expenses: .
Total .... 82836, 456 $38, 963 $82, 169 $71,278
RENE OF WOIKS -0nvenoeeemessnasennins #6, 495 $1, 800 $1,175 $3, 620
Taxes, not including iutemal TEVENUC. cuvennnnsvancenaceanns 8§27, 716 $3, 631 $11,202 $10, 063
Rent of offices, insurance, interest, and all sundry expenses
not hitherto included...... eaeetsieeseseniens Cevrerseuans $202,185 §12, 897 $38, 632 $69, 702 §67, 690
Ma.t%ntalf unei;d
10 T o) U R $26, 728,150 1,778,048 66, 400 012,176 10, 364, 084 9, 207, 434
Black plates or sheets for tinning— ! #L, 778, 8 5,012, 17 $10, 364, 89,207
omestic—
POUNAS e e e eiee i aiieeesereisaeatscanrsannas 825, 550, 992 47,991, 710 9,208,923 157, 575, 523 821,828,795 289, 727, ()ll
Tor Sg;t .................................................. $20, 590, 566 81,367, 602 $278, 718 3,826, 777 $7,810,211 7, 307, 258
POUNAR. ..oeeiniiieieen e teerenmseeerananns 2,858,607 |- ceeiiiiiniii ] eare e O 2,166, 607 202,000
Pig tin GO+ eaeeen e e ceaeee e eabaea e e 2027 2 | R SO, feeeaaaes §71,128 $7,164
Pounds.....ooovviininans eetaranearsarae i nanramnann 20, 282, 778 1,286,678 224,766 3,954, 389 . 8,154,969 6, 601,976
pig | g:g ............................ Cerversemeieeas sel o28 473 $361,153 $62, 850 §826, 969 $1,797,220 $1, 480,281
POUTIAS. s e teesarveiranenanarsveeronrammmnmionnnsacansnrnns 6,871,480 25,038 164, 800 1, 678, 566 4,008,481 999, 646
L61- $808, 617 $3, 868 96, 592 $108, 095 $228, 812 851,760

1Tneludes establishments Qistributed ag follows: Indiana,
‘West Virginia, 2.

5, all controlled by eng company; Kentucky, 1; Maryland, 2; Michigan, 1; Missouri, 1; Virginin, 1;
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United States. ||  Illinofs. | New York. Ohio. rennsylvania, | A% other
Material used—Continued,
Total cost—Continued.
Palm oil—
Pounds..... ...... Cesecisaseerieneersreasaanannns ceeeeneen 6,511, 645 198, 046 45,390 1,809,820 2,572, 428 1, 386,961
.......................................... 969207 $10, 439 $2,887 , 492 $133, 672 70,797
Su]phurm acld, tinning flux, bran, and pink meal.. $187,318 $18, 642 $2, 266 $30,013 $86, 703 $49, 705
%oxias ANA NAIIS +oevvranrernnenns e ierieeraeas verreen $303, 316 30 $2, 200 - §70,568 $145, 742 $84, 206
uel:
Anthracite coal and culm—
.................................................. L | PO 180 [vnveuaecronennas 4,270 {ooiinninnnvennas
e eeceseceanterentatnnteacen e asanres 86 46D heniecinnnn . $880 [cevraenniannis .. $5,585 |veiecniennn
Bltumlnous coal and slack—
TONS..cvevnnnnnns Y 86,048 b, 661 501 7,829 11,820 9,287
o kCost ......... [P Creereis e araae s enaean $48, 059 $8,231 $1,525 $7,362 §16, 088 $14.913
oke—
TON8. e eieerraisnrennraacacnacsaen Meaeasanaeetananes L7 3 | e 25 950
08 e e aarnaassaeeeat it aaaaateraaanaas $2,000 Jheerienennrimncs]oiieiiienans F $100 #1,900
Charcoal—
Bushels....... e ttaeian, ot e aanaras 566 300 |ooeeeieniiee o PP 266
L S 122
Nabural ga8. .o eiaeanrirerranevenmmeaciranes O @7
Rent of power and Deat. ... .ol §2,0
B I T $49,108 $6, 105 $505 $7,143 §26 8,
All oth(.r BT U S N 164, 345 $718 #1, 081 §61,927 5, 518 $65, 101
Freight.............. Cererereereiaaaaes rrersearenearaaraaes 552 L | 6, 806 1,802 $18, 319 $26, 426
Products:
'_l‘ota‘i}iwu]}nt ...................... TS $31, 892, 011 $2, 081, 837 $463, 199 £6,023, 314 $12,530, 991 $10, 792, 670
n plates— ,
lr’)ounds ................................................... 707,718,239 47,296,727 5, 591, 050 182,168, 883 256, 879, 382 265, 787, 747
R L 4925, 563, 021 $1,599, 489 #2568, 199 1, 623, 930 $9,137, 483 §9, 583, 920
Terne plates—
Pounds. 141,285,783 {[.......n. vemeae . 3, 900, 000 30,146,921 77,129, 648 30,109, 214
Value 85,781,124 |lvecnnannnns $206, 000 $1,176,778 $8, 263, 769 $1, 085, 682
Other shcet fron or sheet steel tinned or terne pln.ted— *
POUNAS . eeeeiiarnicciaaaccaiaaans 1,000,473 800, 000 cemeeennaans 200,478 |........ PO,
Value ..... 380 492 $80,000 Jeeeeeenniiiii et 6,492 | i iiieiaeanee
All other products..... $481, 674 $2, 848 6204 611 $128, 247 8151, 83
Custom work and repairin P $39 T00 i|eeeneaina PR 3518, 000 |..... eveenanren 821 700
Tin and terne plates expor tcd dur ng the year:
Pounds . R AR 1 I | DU RPN MU, verieeas 17,989 |eceecnennen PUP
FBOT [foereerevarnmancs]oronnnes [ P, $897 |uerearenns venns
Daily ca{mclty of plant—single turn:
.......................... 2,782, 901 142, 000 47,800 495, 500 1,198, 001 849, 600
Tin plates, pounds .. 2,003, 538 142, 000 27,800 3568, 500 791 488 688, 360
Tarne plates, POUNAS. ..vereeeeieaieerantnrereeommaaaaiians 720,863 {leenrerses veanees 20 000 187,000 406 113 166 250
Comparison of products:
umber of establishments reporting for both years.............. 1 3 2 8
Value for CENSUS YORT «vuvurervncoaeeaeacncnonroscnnannaaracssses $6, 146, 456 #1, 895, 387 $404,699 $249, 004 $2, 260, 978 $1, 846, 392
P Value for precedmg DUSINESS YeAT oo oiiieiinieanann eeeananas 84, 014 362 $646,117 $288,401 $1562, 045 $l 704, 592 $1, 223, 207
ower:
Number of establishments reporting......ccoevevaenniiaaaaen P 56 3 4 12 24 13
Totl NOTSEPOWET, OWNEA Liveneiiatianasssetneencsesnnnrasnaenes 8,913 480 1562 612 1,620 1,049
Engines, steam—
NUIDEY « . eeeeeeteemseeeanssneenmmemn e e e eaaennneans 71 4 4 17 29 17
HOPSCDOWEE o eevnnnarcrcasannnas RN 8,506 880 140 580 1,416 089
Electric motors— N
Number........oooi.. O R 16 2 1. 1 10 2
HOISCPOWET vovnmiiriannnes P Cewesniaaees teenenn . 898 100 12 32 194 60
Other power-—
Number......... A Fereennnaeaaas L lianaernenasnnans
Horgepower 10 Jfaeasnienaanannas PP PR PRSI 10 |eminnnnnn. cenen
Establishments classifiecd by number of persons employed, ot
ineluding proprietors and firm members:
Total number of establishments. ..., coeeersiiemniiiinicnens PP 57 8 4 12 25 13
(120 PPN 3 1 1 1
9 I eennne 1 6 1
20 1 1 7 7 4
19 b 00 PO, remraen 3 9 6
251‘(0000 ......... Py PO PN e 2 1

1Includes (.qtublishmcnts distributed ag follows: Indiana, b, all controlled by one company; Kentucky, 1; Maryland, 2; Michigan, 1; Missow, 1; Virginia, 1;

West Virginia, 2
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INDUSTRY: IDLE AND BUILDING ESTABLISHMENTS, BY STATES, 1900.

IDLE ESTABLISHMENTS, BUILDING ESTABLISHMENTS,
' United States. Ohio. Pennsylvania. || United States. | Michigan, | Pennsylvania,
Number of establShments «...ooo vt iiiceiiataaaraaas 2 1 1 2 1 1
‘Charncter of organization:
TNCOTPOTALEA COMPATIY + - uearaanrnnesaensuernseneararanasnnrienss 2 1 1 2 1 1
Capital:

Total ......... $27,225 $2, 225 $25, 000 $580, 259 $529, 250 $61, 000
Land . $10, 726 §72 $10, 000 $30, 000 420, 000 $10, 000
Building £10, 500 $500 $10, 000 $40, 000 $20, 000 $20, 000
Machinery, t 6,000 $1,000 5, $302, 260 §317,250 $6, 000
Cash AN SUNATIES. -« oo v ievensnen v voeoeooneenvonrvroa e e JO | PR P Ceeveraannan $188, 009 $172, 009 $16, 000

Daily capacity of plant—
Tin plates, pounds. . N 15,000 Houuecrnnaaonsan 16,000 flooeenueannns N | PR [P cirenenan P

Terne plates, pounds.......... it 12,000 5,000 7,000 [leaevenvmseneaaasflrmemaranns D

Power: 1

Number of establishments reporting. 2 1 ) O | PP cevernmennaann loveans seeaseenen

Total horsepower,owned.......... . 840 800 F 11 | PR | EP
Engines, stenm— )

NUIMDEr ...l i ci e ey 13 12 O | PP R | PR
Horsepower .. 840 800 LU D ; ...... .
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LEAD, COPPER, AND ZINC, SMELTING AND REFINING.

By Cuarues Kircunorr, Lrpert Special Agent.

In the earlier stages of the development of our re-
sources of the base and precious metals, particularly in
the Rocky Mountain region, the absence of railroads
and the high cost of transportation made local metal-
Inrgical treatment a necessity. The mining of ores and
the subsequent working of them were frequently car-
ried on by the same individual, firm, or corporation,
and it was difficult to ascertain the amount of capital
invested in each, or make a division of the aggregate
labor of the establishment between the two processes,
or estimate the value of the ore when charged into the
smelter. These difficulties appear to have resulted in
combining the statistics for mining and the milling and
smelting and refining of ores at all prior censuses ex-
cept that for 1870. At the census of 1870 a separation
was made of the mining and manufacturing, and the
treatment of the ores after their delivery from the
mines was classed as manufacturing. The statisties for
the two branches of the industry are again separated at
the census of 1900, and those for the smelting of ores
~and the refining and separation of the metals ave in-
cluded in the report on the manufactures. The statis-
tics for mines, mining, and ore dressing will be pre-
sented in subsequent reports, to be published in con-
formity with section 8 of the act of Congress of March
3, 1899, providing for taking the Twelfth and subse-
quent censuses,

The crushing and milling of quartz, the separation of
gold and silver from the ore in concentrating and sepa-
rating plants, operated either under the cyanide process
or other methods, are so closely allied with the mining
industry that the statistics will constitute a part of the
report on mines and mining, and will not be included in
the report on manufactures. With the exception of the
extraction of iron from iron ore in blast furnaces, which
will be treated in the special report on iron and steel,
the statistics presented herewith include all the data col-
lected by the Twelfth Census regarding the smelting of

ores and refining of the crude metals or metal alloys
obtained in smelting.

Copper and lead ores frequently contain paying quan-
tities of gold and silver, and 4 large tonnage of the ‘*dry
ores” of gold and silver free from base metals is smelted
with the lead and copper ores to facilitate the extraction
of the metals. Inthese cases the base metalsare mervely
the carriers for the precious metals. The reports for a
number of the smelters and refiners show that the value
of the precious metals exceeded the value of the base
metals, while other reports show that the smelting of
lead is only incidental to the extraction of the precious
metals and the subsequent parting operation. If the
principle were followed of classifying schedules accord-
ing to the product of chief value, & number of those
included in this report would be classified as vefineries.
of gold and silver. This report, however, includes the
returns from all establishments in which copper or lead
ore was smelted or refined, irrespective of the value of
these baser metals ag compared with the value of the
other products of the establishment.  From the reports.
of the copper and lead smelters and refiners prescnted
herewith, it appears that they produced 88,650,828 fine
ounces of silver and 2,739,188 fine ounces of gold during
the calendar year 1899, According to thereport of the
director of the mint, there were 54,764,500 ounces of
silver and 3,487,210 ounces of gold produced during the
calendar year 1899; but this does not include the prod-
uct of the foreign ores and furnace materials treated in
bond, and, on the other hand, the gold reported by the:
smelters does not include the products of placer mining-
or products that do not pass through the smelter, but.
which are included in the rveport of the director of the
mint. Thus the amounts reported by the director of
the mint are not comparable with those shown in this.
report. ‘ R

Smelting and refining being reported as an adjunct to-
the mining industry at the census of 1890, no attempt

@27
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was made to secure data which would be in harmony
with the returns obtained for manufacturing industries,
and it is therefore impossible to present comparable
statistics for all the items reported for 1900,

If the three branches of the industry are ranked ac-
cording to the value of their products, including the
precious metals, lead stands first, copper second, and
zinc third, The reports for each industry relate to the
calendar year 1899, although in isolated instances the
returns from individual producers were given for their
fiscal years.

Table 1 is a consolidated summary of the totals for
the 3 industries, lead, copper, and zine, smelting and
Tefining.

Tasur 1.—SUMMARY FOR THE UNITED STATES OF THE
LEAD, COPPER, AND ZINC SMELTING INDUSTRIES: 1000,

Total. Lead, Copper, Zine,

Number of establish-

b3 1L T 117 39 47 3
Capital..... $139,364,138 || $72,148,033 | §53, 063,395 | $14,141, K10
Land..... 88, 039, 843 $3, 704, 652 $2,001,415 | 82,248, 876
Buildings $43,116,390 || $21,974,850 | $15,670,959 | 85,470,500
Machinery, tools, and
implements.......... $34,187,168 | $26,480,025 |  §5,771,380 | 81,945, 75l
Cash and sundries ..... $54,010,728 || §19,980,506 | $29, 529,682 | §4,491, 600

Salaried officials, elerks,

ete,, number-.......... 1,121 425 488 208
Salories....coiovveinenn.s §2,150,018 #7564, 913 $964, 906 £1440, 200
Wage-earners, average

number....eeeieaoi. 24,512 8,319 11,824 4, K60
Total wages... $15, 973, 626 $5, 088, 684 8,520,021 | 82,3565, v
Miseellaneous expenses. . 007 £1,166,210 #1, 522,325 $300, 474

Cost of materinls used ...| $279, 655,350 || $144195. 163 | $122,174,129 | 813,286, 05
Value of products. .. ...-. 358, 786, 472 || $175, 466, 304 | $165, 131, 670 | §18, 185, 108

1This report 18 for the calendar year 1899,
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Table 2 shows the totals for the establishments reported at the Twelfth Census as engaged in the smelting

and refining of lead.

TasLy 2.—LEAD, SMELTING AND REFINING: SUMMARY FOR THE UNITED STATES, 1900.!

United States, Colorado. Missouri. Montana., {},ﬂ&‘gmﬁ;&?&gﬂz
Number of establishments...cccvveiiiiiiiiiiiiiiriiiniaine. 39 8 11 3 17
Capital...oooveennvnnnnnniia. $72, 148,083 $22, 669, 715 $944, 530 $2, 858, 168 #46, 776, 521
Land..... $3, 704, 552 $1, 067, 264 $107, 000 £63, 334 $2, 476, 954
Buildings .oneriii e e, $21, 974, 850 #7,004, 040 $269, 550 §939, 953 $13, 701, 807
Machinery, tools, and implements... " $26,480,025 $8, 762,414 $61,128 $1,191, 663 $16, 474, 820
Cash and sundries ..eaeeeiineconnans 819, 989, 506 $5, 695, 997 $506, 861 §663, 208 #13, 123, 440
Salaried officialg, clerks, ete., number... 425 187 35 27 220
FS N ETD o (N #754, 913 $288,119 $47, 360 $73,818 $345, 616
Wage-earners, average number. . X 3,31 4 563 3, 966
Total wages. .ooonimniiinaaan 86, 088, 684 $2, 890, 383 $255, 590 $397,77L $2, 044, 040
Miscellaneous expenses, $1, 166,210 154, 001 1, 565 $47,626 928, 018
Cost of materinls used 3 $144, 195,163 $38, 996,975 $3, 817, 658 $4,836, 771 $102, 044, 850
Valueof productss......,..... $175, 466, 304 $40, 732,271 3, 862, 485 §5, 264, 268 $125, 617, 846

1This report is for the calendar year 1899,

2Includes establishments distributed as follows: California, 1; Idaho, 1; INinois, 2; Tows, 1; Kansas, 2; Nebraska, 1; New Jersey, 2; New Mexico, 1; Texas, 1;

Utah, 2, Virginia, 1; Washington, 2.

3The diiference hetween the cost of materials and value ol produet, as shown in Tables 1 and 2 and in Table 13, is caused by the duplication in the latter
table of the intermediate product between the ore and the refined metal, amounting to $25,508,208 in the United States—§9,204,735 in Colorado and $16,308,468 in all

other states,

In addition to the 39 active establishments shown in
Table 2, there were 3 idle establishments with a capital
of $629,871: 1 located in Missouri, 1in Nevada, and 1 in
Utah.

The primary object of the statistics for the industry,
as compiled at the census of 1890 and published in the
Report on Mineral Industries, was to show the total

quantity of lead produced. They do not show the num-

ber of establishments or capital engaged in the industry
or the total value of the products; and the statistics
concerning employees, salaries, wages, and expenses
were not compiled in conformity with the methods fol-
lowed in compiling the statistics for manufactures, and
therefore can not he used for purposes of comparison.
Table 8 shows the totals for the lead smelting and
refining works as reported at the census of 1890,

Tapiw 3.—~LEAD, SMELTING AND REFINING: 1889.!

Expenditures, totala oo uii i eiieietie e $11, 467, 867
Fages. . ...... 1,228, 634
Salurieg #6510, 716
Supplics and materials.. $6, 164, GB2
Rent, Insurance, taxes, e $1,489, 715
Contraciors....... $78, 620
Number of employe
Office force... 249
Foremen ..... 173
Meehanies. . 354
Labarers. . e . 5, 695
L g
Average daily wages:
TOTCINCIL 4 vunneetreriasaeeireneconrensaereseassernennnasen gg 98
Mechanics. . 93
Laborers, §2,156
BoyS...... §0.60

Average days employed:
03 T 3 M 887
Mechanics 322
Laborers 307
BOYS cavens 336
Products:
Refined lead (short tons)........ peen 182, 967
Fine copper in matte (POUNAS).ceeciierrtacnrrreanncanan 4,196, 929
ock:
Base bullion (short tong), January 1, 1880, . coveircannnenas 1,474
Base bullion (short tons), January 1,1890..... cee 4,780
Reflned lead (short tons}), January 1,1889..... ans ' 12,068
Refined lead (short tons), January 1, 1890, cueeuvenesreenssn 9,230

1Mineral Industries in the United States, Eleventh Census, Lead and Zinc, page 172,

The industry has made great progress during the
past decade, and the methods of manufacture and wan-
agement have changed so materially that the quantity of
the product is the most reliable indication of the extent
of the increase. The lead product for 1889 amounted
to 182,967 short tons of vefined lead as compared with
203,965 short tons in 1899, an increase of 110,998 short

tons, or 60.7 per cent. On account of the different
PART IV——MANF—9

methods of treating the smelting industry prior to
1889, census figures which are comparable with
those of 1899 are not available for these earlier
years. Statistics of lead production, hased on returns
from the smelters of the country, have, however,
been complied by the Geological Survey since 1873,
and a condensation of these statistics is presented in
Table 4.
(129) -



Tasie 4.—PRODUCTION OF REFINED LEAD IN THE
UNITED STATES FROM 1873 TO 1899.
Total pro- | Desilverized |
YEAR, ductign Tead. Soft lead.
Short tons, Short tons. | Short tons.
42,510 , \
! 52,080 || oecenurennneliviiiiasinaaas
69,640 34,909 24,781
64,070 37,649 26,421
) . 81,900 60,748 81,162
‘ . 91,060 64, 200 26,770
92, 780 64, 650 28,130
97, 825 70,135 27, 690
117,085 86,316 30,770
132, 890 108, 875 29,015
148, 957 122,157 21,800
139,897 119, 965 15,932
129,412 107,437 21,975
135, 629 114, 829 20,800
160, 700 135, 552 25,148
180, 555 161, 466 29, 050
182,967 163, 709 20,268
161, 754 130,403 31, 861
202, 406 171,009 31,397
213,262 181, 584 31,678
229,333 196, 820 32, 513
219, 090 181,404 37,686
241,882 201, 942 39, 890
264, 094 221, 457 43, 537
291, 036 247,483 43, 553
310,621 267,842 42,779
304, 302 263, 826 40, 566

Table 5 shows the total production of lead in each
state and territory for the year 1899 as reported by the
89 establishments included in this report.

TasLe 5.—PRODUCTION OF REFINED LEAD IN 1899, BY
STATES AND TERRITORIES, IN SHORT TONS.

Hard or All other
STATES AND TERRITORIES. Total, ||Softlead. nntﬁﬁnm S:)n(,?llll(hn e
* aré bars).
United States ....cooeeeeo.. 293, 965 45, 237 8,393 240, 335
Californig.ccapeeiinrenraniaanaennes 8,84H 8,349
Colorado....oocvvnnsneas 22,064 ft... 21,862
T3 T SRR PO
TIHNOiS. e s eenceericnan 85,897
O «caaseenmensrrsrnnvnuncnsassaas 400
Xansas. 41,959
Missouri 41,976 .
Montanf.ccoovvureneeerarcaennsefnncencan- ..
Nebraska ... .| 69,881 64,638
NeW JeI8eY coeevriierecraaisnrnenss 80 856 78,541

The total production, 293,965 short tons, for 1899,
shown in Table 5, is 10,427 short touns less than the
total shown in Table 4. This difference is due prinei-

MANUFACTURES.

pally to the fact that in the returns of the United States
Greological Survey the product of by far the greatest
smelting interest, the American Smelting and Refining
Company, is that of the calendar year, while the statis-
tics for the Census Office, for the majority of the con-
stituent plants, cover the fiseal year of that consolidation,
The fiscal year was accepted because it was the first
which had elapsed since the organization of the Amenri-
can Smelting and Refining, Company. Moreover, a
considerable tonnage of soft lead, which in the reports
‘of the Survey is usually included with desilverized lead
(since it is thus marketed), was, for the census report,
segregated by two lead smeltmg ‘md desilverizing
plants.

The production of lead for the year 1899 was the
largest in the history of the industry with the excep-
tion of that of the previous year, 1898. A large
expenditure is necessary to the establishment of a fully
equipped plant for the smelting and refining of ores,
and this, combined with the location and character of
the raw materials, has resulted in confining the industry
to a few large establishments. Of the 39 establish-
ments reported, 15 are owned by one company, which
thus controls a large percentage of the product.

Ag shown by Table 4, there has been an almost con-
stant increase in the quantity of lead produced, and
while statistics showing the increase in capital, employ-
ees, or wages are not available, Table 2 shows that the
mdustly had an invested capltal of §72,148,938 in 1899,
gave employment to 8,819 wage-earners pmd $5,088, Gb-l
in wages, while its products were valued at $175,4b6,80 4,
The practice of using lead as the carrier for the precious
metals, and thus extracting them more cheaply than by
the older methods, largely increased the quantity of
the precious-metal products. The value of the gold
and silver included in the $175,466,304, shown as prod-
uets in Table 2, amounted to $130,205,375, or 74.2 por
cent of the total. In this connection it should be stated
that the foregoing value is that of both smelted and
refined gold and silver. The value of fine gold and sil-
ver included in the total value of products in Table 2 is
$94,153,824; the difference, $36,051,551, is the value of
gold and silver in base bullion of smelters in which
refining and desilverizing are not a part of the process.

Table ¢ presents the statistics for the establishmenbs
located east and west of the Mississippi, respectively.

TABLE 6.—LEAD, SMELTING AND REFINING: ESTABLISHMENTS BY LOCATION, EAST AND WEST OF THE
MISSISSIPPI RIVER, 1900.1

Igumbtlar of establishments ....... s aeeserancetetanssnstnneemsotiasannessanmnrasase

Salaried officials, clerks, etc. number
Salaries ....o.ocviiiiniiiaaenn.
‘Wage-earners, average number. .
Total WBEES . vneerincanannas

Misecellanecus expenses, ... . N

; East of the West of the

United States. Mississippl. Mississippi,
....................... 39 [ HE Y
$72, 148,988 $8,975,079 §63, 178, B&-L

425 36

§7564,913 $69, 502 40685, 411
8,319 718 7, G0
$5,088, 684 | 8458, 787 §4, 034, 807
$1,166,210 $87, 660 §1, 078, Bty

1This report is for the calendar year 1899.
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Tase 6.—LEAD, SMELTING AND RETFINING: ESTABLISI—IMENTS. BY LOCATION, EAST AND WEST OF THE
MISSISSIPPI RIVER, 1900—Continued.?
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s . East of the West of the
United States. Mississippi. Mississippi.
Materinls used, AgETEERte COBL .o i ettt iieeeeteieiiaeeeceeaeaaneanas $169, 708, 366 §32, 968, 166 $136, 740, 200
Smelting, total cost..ueneasnaae cees - - . . 360 868 480 $1, 208,568 $59, 669, 012
Domesmc ore,tong ........ 1, 667,545 464 1, 667
................. $53, 632,921 #15, 520 353 516, 801
I‘orelgn ore, tons. 284, 914 12,921 271,9
[0]0): | %7, 336,159 1,19, 048 £, 143,111

Refining, total cost

$100, 802 504,

$30, 688,133
00

Domestic base b ) X 5, 135, 068
Cost..... 880, 9—10 771 $12, 006, 867 $08, 933 004

Forei 8,939 6,810 129
----------------------- #19, 861 733 $18, 681,266 $1, 18() 467

All oter materials, mc.luding fuel, freight, mill supplies, etc., LOSt §8, 032 882 $1, 066, 465 $6, %o a17
Prodncts, REETEEATE VAIIIC oo .ottt et aat e eae e ae s ams o aaebe et eearaasann e tareneranaranay $200, 974, 507 $88, 092, 043 $161, 981, 504
Smeltlng, total value .oceieiviennnnanannas .. $81, 142 773 #1, 507 5883 - $79, 635, 190
Nonargentiferous ores, total value . 2 ,610 , 084, 720

80, 786, 583

%oft lead, pounds ....o...ooviin .
Lead oxide; pownds. . A
Argen tlf(.r.o.ﬁs' ‘o.r'éé,.{r-)iﬁ.i Valt
Lead contents of base bulli

$3, 771, 632

10, 829, 804

$209, 201

$77,028, 437 $76, 650, 464
402, 324, 605 400, 801, 275

Value oomevneceiiiannnnnnns $15 5!16 661

Silver, fine ounces.... 50, 508, 719
Value....oovvunnnes . 331,155, 203 $29, 967, 834
Gold ﬂne ounces ..... 1,313, 862
.............................. $20, 528,171 $20, 349, 591
Co per contents of matte, pounds . 34 26, 814, 031
.............................. 3, 768, 93, 743, 4102
Refining und desllverizing, total value.. $11 $79,987,776

Hmd or antimonial lead, pounds...... 10, 499, 09

- $438, 170
P 480, (;70 834 258, 818, 834
$20 72,140 $11, 008, 179
Doré burs, contents of pree tals, $91 153 824 808, 541, 427
Sllver, fine ounces.... 7() 420 917 38, 801 192

value .oooennneiinann.. &42 143 703 $28 231 996

Gold fine ounces..... 2, 514 836 y 2,189, 695
................ ﬁ52 010 121 £6,703, 690 %15, 306 431

All other produets, value. Lo 4, 318 681 §1,946, 090 $2, 372 491

i 1This report is for the calendar year 1899,

From Table 6 it appears that 34 of the 39 establish-
ments are located west of the Mississippi, The total
capitalization of these establishments was $63,173,854,
or 87.6 per cent of the total for the industry. They
gave employment to 7,604 wage-earners, or 91.4 per
cent of the total, and their yearly wages amounted to
$4,684,897, or 91.1 per cent of the total. Their prod-
ucts were valued at $161,981,564, or 80.6 per cent of
the total value of all products. The establishments
located in the Western states were engaged largely in
the smelting of ores, as indicated by the fact that the
‘cost of the ores consumed by them was $59,659,919,
being 98 per cent of the total cost of all ores.

The object of the inquiry of the Twelfth Census
regarding the smelting and refining of lead was to
obtain from each establishment such information as
would make it possible to present separately the
statistics for both branches of the industry when
carried on either in the same or in separate plants.
Under these conditions it was necessary to ascertain the
quantities and values of the materials and products of
the smelters and refineries, respectively. In 8establish-
ments both processes were carried on, Two of these
establishments produced 4,468,312 pounds of soft
lead, valued at $176,574, from nonargentiferous ore.
Besides this, there were 119,019,188 pounds of lead,
- valued at $4,952,228; 19,570,396 ounces fine of silver,
valued at $11,483,315; 646,142 ounces fine of gold,
valued at $13,120,675; and 6,496,187 pounds of copper
contents of matte, valued at $988,392, reported as the

products of the smelting plants of these 8 establish-
ments (or an aggregate product of $30,589,610 from
smelting argentiferous ores). Of these products,
90,419,486 pounds of lead, 16,784,858 ounces fine of
silver, and 580,178 ounces fine of gold, the aggregate
value of which amounted to $25,508,208, were again
charged as materials for the 1'eﬁnery fmd ultimately
appear in the finished products of the establishments.
Asg practically the entire product of the smelters,
with the exception of those smelting nonargentiterons
ore, ultimately reaches the refinery as its raw material,
the extent of duplication in the aggregate cost of
materials and products for all establishments engaged
in both branches of the industry is much greater than
is indicated by these figures. It is, however, only when
materials and products are twice included in the report
for the same establishment that they are considered as
duplicated in the statistics presented in this report.
‘While it is necessary to include this duplication of
quantities and values in statistics showing the totals for
the different materials and products of the smelters and
refiners, respectively, they have heen eliminated from
Table 2, in which the original cost of materials and
final value of pr oducts only are presented for the entire
industry. :
Of the 39 establishments reported, 30 were engaged
in smelting only, 1 in refining and desﬂverumg, and 8
in both branches of the industry. Of the 88 smelters,
87 reported the consumption of domestic ore amount-
ing to 1,667,545 short tons, valued at $53,582,521, and
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9 the consumption of 284,914 short tons of foreign ore,
valued at $7,386,159. The 9 refiners and desilverizers
reported the consumption of 180,998 tons of base bul-
lion from domestic smelters, valued at $80,940,771,
and 5 the consumption of 78,939 tons of foreign base
bullion, valued at $19,861,733.

Table 7 shows the quantities of domestic and foreign
ores, and of base bullion, respectively, consumed by
smelters and refineries in each of the states and tervi-
tories in which the industry appeared in 1899,

Taste T.—QUANTITIES OF ORE SMELTED AND BASE
BULLION REFINED AND DESILVERIZED: 1900.!

REFINERS AND DESIE-
SMELTERS, VERIZERS,
BTATES AND TEPRITORIES. i ]
Domestic | Foreign %g;g %‘ﬁic ]Elosreeiogulill
ore. ore. Tion. Tion.
Shorttons. | Short tons. || Short tons. | Short tons.
United States ...o.enooe. 1, 667,645 284,914 180, 988 78,939
Callfornif...ciaveneiacesianenns 34, 860 6,600 10,462 [vevnmnenenn-
Colorado --..| 1,050,957 932 25,794 |oeiiniinnnn
Idaho.... 3,402
Ilinois.. .
JOWB civaceerramaarenarenanceanes 400
Kansas. .. 19,278
Missouri . 68,719
Montana... . 145,364
Nebraska c.oivcveniimnnnerennn 32,211
New Jersey «.uccveveeroneaencen 149

1This report is for the ealendar year 1899,

As shown by Table 7, 284,914 tons, or but 14.6 per
cent of the total quantity of ores consumed in smelters,
were imported, while of the 259,937 tons of hase bullion
credited to vefineries and desilverizers, 78,989 tons, or
30.4 per cent, were imported—a difference to be ac-
counted for by the fact that considerable quantities of
foreign ore are smelted before being sent into the
country, only the refining and desilverizing heing done
here, almost entirely in bond. Of the total quantity
(284,914 tons) of foreign ores consumed in smelters,
252,887 tons, or 88.8 per cent, were consumed in Texas.
A large part of this ore is imported from Mexico and
smelted near the border. Of the 78,939 tons of foreign
base bullion consumed in the refineries and desilver-
izers, 74,318 tons, or 94.1 per cent, were reported by
the refineries of the state of New Jersey. How little
of this foreign lead remains in the United States is
shown by Table 13, 148,300,164 pounds of foreign lead,
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valued at 5,517,569, being desilverized and refined in
bond and reexported.

Table 8 gives the quantities and value of the different
classes of products and the number of establishments
reporting each class.

Tapre 8.—QUANTITIES AND VALUE OF PRODUCTS AND

NUMBER OF ESTABLISHMENTS REPORTING EACH
CLASS: 1900.1

I\Ifumtb%r
of estab- ;
¥ Unit of "
CLASS, mé}ftlé vo.| Mensure. Quantities.] Values,
porting,
Smelting nonargentiferous ores:
Softlead ...ovevniiiiraiiaaennans 17 | Pounds..| 90,473,286 | $3,801,242
Lead oxide..covevrernecnnnnaaas 3 | Pounds..| 10,329,804 200,901
Smelting argentiferous ores;
Lead contents of base hullion... 23 | Pounds..| 402,324,605 | 15, 546, (61
RSN ) 23 | Oz.flne..} 52,041,752 | 31,145,903
[ 0] U N 22 | Oz.fine..| 1,322,177 | 26,528,171
Copper contents of matte........ 19 } Pounds..| 26,964,081 | 3,708,402
Refining and desilverizing:
Hayd or antimonial lead ........ 8 | Pounds..| 16,785,007 701,082
All other lead (including Doré
BT 5 ) PO, 9 | Pounds..| 480, 670,834 | 20,672, 10
Doré bars—contents of silver.... 9 ¢ Oz.flne .. 70,420,917 | 42, 148,703
Doré hars—contents of gold ..... 9 | Oz.fine..[ 2,514,836 | 52,010,121

1This report is for the calendar year 1899,

The quantities and values shown in Table 8 are the
totals for smelting and refining, respectively, and
include the duplications that arise when both branches
of the industry are carried on by the same establishmaont,

There were 15 establishments engaged in smelting
nonargentiferous ores only, 21 in smelting argentifoer-
ous only, and 2 in smelting both varieties of oves.
Table 8 shows that all the 17 establishments using nen-
argentiferous ores were engaged in the production of
soft lead, the total quantity produced being 90,478,230
pounds, valued at $3,801,242. Three establishmoents
produced 10,329,804 pounds of lead oxide, valued atb
$209,201.

Silver is the product of greatest value for the establish-
wments smelting argentiferous ores; 28 establishmonts
reported 52,641,752 ounces, valued at $31,185,208, whilw
29 establishments reported 1,322,177 ounces of gold,
valued at $26,528,171. Gold is the product of chiof
value for the refineries, 9 establishments reporting
2,514,836 ounces, valued at $52,010,121, as compared
with 70,420,917 ounces of silver, valued at $42,148,703.
The total lead product of the refineries was valuad at
$21,3738,222, while the product of gold and silver wus
valued at $94,153,824,

Table 9 shows the quantities of the different varietics
of products for each of the states and territories in
which the industry appeared in 1899,




LEAD, SMELTING AND REFINING.

133

Tasie 9.—QUANTITIES OF PRODUCTS, BY STATES: 1900
SMELTING, / REFINING AND DESILVERIZING.
Nonargentiferous ores, Argentiferous ores. Doré bars, contenits of
STATES AND TERRITORIES, All other precious metals,
~ n%‘]‘l‘;d qu lead (includ-
Lead ox- ||, Lead eon- ) Copper | AL ing Dord
Boft lead. ide, terlljtgltl)ifolx)lzfse Silver. Gold. cox}ntg?gg of bars). silver, Gold.
' Pounds. Pounds. Pounds. Q2. fine. 0z. fine. Pounds. Pounds, Pounds. Oz, fine. Oz, fine.
United States. coouvsreeeeiannann. 90,473,286 | 10,320,804 || 402,324,605 | 52,641,752 | 1,892,177 | 26,964,081 || 16,785,097 | 480,670,834 || 70,420, 917 2,514, 836
California «.ovvenennniin i PPN PR, 10,960,000 | 2,339, 000 98, 640 569,000 || 1,192,666 | 16,697,834 {| 6,995,000 1,119,940
Colorado ... 219,304, B85 | 24, 464, 621 760,240 | 9,260,744 || 1,402,948 | 42,723,044 || B, 709,836 234, 763
Idaho ... cofes 1,815,178 109, 248 | S RN | P Mg | R
Nlinois ... B N | A N SO 9, 770,000 1| 9,214,029
OWR vovnnmremannaess bevevebasrnnraennes L O e N 1 e P T
KATIBAS . . oo caiiiiiiieieesiaaenceacnn 798,798 [vovrennrans 21,842,738 | 2,208,205 88,622 | 1,629,706 80,406,519 {] 11, 078, 966
Missouri.... cemeennn.} 83,062,833 [ 10,820,804 |l iiaiiiiaaifiiie e e e e e aeees
MODTRIA «ivenrmerrnaarnsrsscersanconnfoananssseone|onsecnennnnn 40, 863,057 | 4, 856, 099 M, 415 LT L O | E .
Nebraska. .. 4,287,812 1...... 7,463,762 | 8,997,860 176,460 | 8,421,248 || 5,248,875 | 109,275,630 || 14, 352, 804 402,127
New Jersey... 226,000 |...... 1,628,830 | 2,048,083 8,825 150,000 | 4,404,000 | 157,082,000 || 22,405, 696 188,003
New Mexico 3,713,261 198,398 |............ 3,588 ||. . '
Texas .... 26,476,173 | 6,790,207 40,987 | 4,676,641
Utah ..... 51,068,618 | 4,982,019 12,1121 6,014, 360
Virginia.... 319,678 |.. N | PP P E Il .
'S80 Y17} « WP P PO Y P 17,819,188 | 1,222,147 62,763 438,582 4, 655,407 14,204

1This report i3 for the ealender year 1899,

The most important fact indicated by this table is the
" geographical distribution of the two branches of the
industry. This distribution in each case has but slight
relation to the location of the mines producing the ores
used, but the relation isleast apparent in the case of the
refineries and desilverizers. The location of lead smelt-
ers is largely decided by the abundance of *“dry ores”
of the precious metals—ores which are free from lead—
and by the abundance of fuel. These “dry ores” can
be reduced more economically in lead smelters than is
possible by amalgamation or other processes used for
the extraction of gold and gsilver. There are a few
relatively unimportant smelting plants in Idaho, Mon-
tana, New Mexico, and California, built to reduce the
lead ores locally mined. The great mass of lead ore,
however, is hauled, often great distances, to meet the
fuel and to encounter ‘‘dry ores™ of gold and silver,
The principal large plants arve in Colorado, Utah, and
Montana. An excellent illustration of this movement
is afforded by the famous Coeur d’Alene district in
Idaho, which yields approximately one-quarter of the
lead mined in the United States. Not a pound of the
ore of this district is smelted locally, the concentrates
and ore being shipped for reduction to the smelters in
Colorado, Montana, Utah, Nebraska, Illinois, and on
Puget Sound. Thus the smelters of Colorado produced
219,304,385 pounds of lead, or 54.5 per cent of the lead
produced from argentiferous ores in all the smelters of
the country, 24,464,621 fine ounces of silver, and 760,240
fine ounces of gold, or 46.5 per cent and 57.5 per cent,

‘ers.

respectively, of the gold and silver product of all smelt-
This preeminence is partly due to the large pro-
duction of lead ores in Colorado, amounting to nearly
one-third of the country’s production in 1899,* but
partly also to the large production of ‘dry ores” of gold
and silver and the production of coking coal, which
latter, as explained above, combine to attract to this
state lead ores mined in other parts of the country. The
smelting of nonargentiferous or soft lead oves is very
largely carried on in the state of Missouri, which is
also the center of the region where these ores arve chiefly
mined. Of the entire production of soft lead, 83,952,833
pounds, or 92.8 per cent, came from the smelters of
Missouri. In this state was also manufactured the
entire product of lead oxide herein reported.

The distribution of refineries and desilverizersis very
different from that of the smelters. While the smelting
of argentiferous ores is centered largely in Colorado,
Utah, and Montana, the refining and desilverizing is
carried on more largely in New Jersey, Nebraska, and
Kansas.

In Table 10 the statistics for the 30 establishments
engaged in smelting exclusively, and those for thel
engaged in vefining, combined with the § establishments
engaged in both branches of the industry, are separately
given.

! Annual Report United States Greological Survey, Part VI.
Mineral Resources of the United States, 1899, Metallic Products,
Production of Lead in 1899, page 229,

Tanre 10.—ESTABLISHMENTS CLASSIFIED ACCORDING TO CHARACTER OF WORK DONE: 1900.!

Number of establishments
ital

Salaried officials, clerks,
Salaries .. .oeevenciai i
Wage-earners, average number. ..

. Total WAZeS....ceurernns Nesaerneraenasntsnsannnisanan sevesatecsanertanarenrs i

Total. Smelting only. Smreelgilniggnd
39 80 9
$72,148, 933 $21, 796, 609 $60, 362, 824
425 225 200
764,013 427,000 $327,918
8,819
....................... $5, 088, 684 $8,209,779 81,878, 904

1This report is for the calendar year 1899.
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Tapiz 10.—ESTABLISHMENTS CLASSIFIED ACCORDING TO GHARACTER OF WORK DONE: 1900—Continued.!
]
Total, Smelting only. Sni%%iﬁ%;nd
MISCEIIATICONE BXIBIINES ot vauenncnceecnnenanriocesssatantontasnasnarenrensmsosasansansosnsnanmnnoesssmacan $1,166, 210 $780,773 $436, 437
Materials used, aggregate cost.. $169, 708,306 $42, 875,982 $126, 827, 884
RINGILIE, LOLAL COBL.v - n v nonssosssnnsrenssrnsmensmsnensmssenssessnmrnsnsmsoroe e eanssnrnrans $60, 868, 480 $38, 7388, 064 $22,180, 416
Domestic ore—
B PPN 1,667,545 1,287,002 430, 543
Cost... $63, 532, 321 $34, 500,790 $19,081, 631
Toreign or
Tons . 284,914 259, 063 25, 851
Cost._. $7,336,159 $4, 237,274 $3, 008, 845
Refining, total cost .. 5100 802,504 || vevnreneenrnerrnnns $100, 802, 504
Domestic base bullion—
Tons ....................................................................................... 180,998 Ho i 180, 908
........................................................................................ $30, 940, 771 $80, 940,771
Forelgn base bullion—
....................................................................................... 78,980 || eereemniaaiiiiiinn 78, 939
(‘ost - $19, 801 733 .................... $19, 861 738
All other mn.teuals ss 032 382 $4,137,918 33, 894 464
Products, aggregate value . $200, 974 807 $60, 696,417 3160 278, (90
Smelmng total value ..ooneeeaealos 381,142,773 $60, 426 589 830 716, 184
Nonéxrae]nti[aous ores, total value.. $4,114, 336 $8, 937 762 $17 G B4
oft Jead—
POUNAS veneme e eiiiiinii i iivbien e . 90,473, 286 86, 009, 974 4,463,812
VAL 1 v e et mtetmraeac g et aearaam e mmasban e e e et s tean et araraaaernrn. $3, 801,242 $3, 624,608 176, 674
Lead oxide—
€ 1T . 10, 829,804 10,329,804 [aueemceenininnnnnaas
VAIC 2 eeanennnennennns $299, 201 9299,901 |eeveenennnerrenvaess
Argentiferous ores, total value £77,028,437 $46, 488, 827 $30, 6589, 010
Lead contents of base bullipn—
0 8 TG T N 402, 324, 606 283, 805,487 119,019,138
il é;nlue ................................. 315 546 661 $10, 594, 438 $4,9 2 228
Silver—
Tine ounces 52, 641,752 33,071, 366 19, 570, 806
oléhxlue ...... 531,185, 203 $19, 701, 888 $11, 483, 816
Fine ounces ..................... 1,892,177 676, 035 640,142
...................................................................................... $26, 528,171 $13, 407 496 $183, 120, 676
Copper contents of matte—
Pounds ..................................................................................... 96, 964, 031 20, 467, 894 6,496,187
VAL o eoverienennecanaeaanann $3, 768,402 $2, 786,010 §083, 3u2
Refining and desilverlzing, total value 8115,527,046 [fecuerrenncnnnanennnn $115, 527, M6
Hard or antimonial lead—
Pounds 16, 785,007 18, 786, 097
$701, 082 $701, 082
480, 670,834 |1... 480, 670, 834
. e 20,672,140 §20, 672,140
Doré bars, contents of precious metals—
Total value........ P $94,168,824 Jfeeemmeniii i $94,158, 824
Silver— o
NG OUTICRY. e vt v eermnancsssreoassonsenessoncnceramoaacmasans e reica e atarenaan. 70,420,917 [leevvecnriannnansanas 70, 420, 017
$42, 143,703 [f. oo omei it $42, 143,703
2,614,886 {l.0eecnnunrinannnnan 2, 514, 836
852,010,121 [1eeeuennmrnnnnennnnns $62, 010,121
$4, 818,681 $283, 721 §, 034, 860

. 1 This report is for the calendar year 1899,

The materials and products shown in Table 10 include
the value of the intermediate products made and con-
gumed in the same establishments. Therefore the total
cost of materials and value of products do not agree
with the totals given in Table 2.

In the census of 1890 certain groups of smelters wers
segregated in order to furnish some data bearing upon
the characteristics of smelting in different districts.
Counspicuous among these were the Colorado smelters,
all of which purchase lead ores in the open market and
smelt them with ““dry ores.” The smelters of the state
were divided into two groups, those of the Leadville
distriet and those of the Valley, the latter including the
two great smelting centers, Pueblo and Denver. At
that time only one of the works possessed a desilveriz-
ing plant also, and was excluded on that account. In
the census year 1899 there were 2 smelting concerns
which were engaged in desilverizing also, and therefore
could not be included. Consequently identical plants

do not figure in the comparison given in Table 11, and
during the decade which has elapsed some changes have
occurred in the relative importance of the works. But
on one or two points numerical expression is given to
the progress made in the ten years.

Tapre 11.—8TATISTICS OF COLORADO SMELTERS

[Exclusive of works with desilverizing plants.]

1889 1899

Total eXPenses -...c.ocieeiiiiniiiiiiiirnas $4,014, 415 $3, 526, 701
W AZEE e teannrnrnerntireinneerertateaanneraananans $1, 570, 820 81, 7‘14 #36
LR P, 191, 6 $182, 412
Supplies and materials, not including ore .......... $1, 717 351 $1, .140, 851
Taxes, rent, insurance, and all other expendifures. 8503 639 , 072
Paid contractors ..................................... {530, 107 7 [,
Ore trented, short tons . . 589, 014 711,471
Product of leud shorttons ......2000000 1866, 708 278, 363

1 Base bullion. 2Lead contents of base bullion.
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1t is obvious that the subdivision of general expenses
was different at the two periods, so that no deductions
can be drawn from the data other than those of wages
and salaries. The figures show a reduction in labor cost
from $2.67 per short ton of ore smelted in the year 1889
to $2.41 per short ton in the year 1899. The cost of
salaries per ton of ore smelted isalso lower. However,
it should not be inferred that the rates of wages and
salaries have decreased in the industry.

In the report for the year 1889 attention was called to
the small quantity of lead in the furnace mixture, that
being a notable achievement of American metallurgical
practice. It was not possible then to determine exactly
the yield of lead from the ores treated, hecause the
returns gave only the crude base bullion product, inclu-
sive of silver contents. It was estimated that the aver-
age yield of lead from the mixtures was between 11 and
11.5 per cent. The reports of the smelters in the year
1899 show the actual lead contents of the base bullion
produced in smelting, so that it is possible to state that
the yield of lead from the ores treated averaged 10.3
per cent for the whole group of Colorado smelters
inchuded in Table 11.  The statistics do not reflect the
progress that has been made in the direction of the
reduction of losses of the base and precious metals in
smelting by making cleaner slags and by more effective
recovery of flue dust.

The conditions surrounding the smelting of the non-
argentiferous ores mined in Missouri, Kansas, Iowa, and
Wisconsin are entirely different. Siuce only a very
small number of smelters of this group are located in
other states, the statistics of the works in Missouri may
be selected as typical. All of them smelt high-grade
lead concentrates with no admixture whatever of ores
drawn from other sources. All the important producers
whose returns entered into the statistics of 1889 are
included in the list for the year 1899, ‘
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Tapie 12,—STATISTICS OF MISSOURI SMELTERS.

18801 1899

T0otal EXPEISLS cocvrarmnrnmismnnnmeserasnsones $680, 210 $580, 693
WO cs e ecvteiarccereannsncnasscacacsnsnuosronsronen $200, 541 #2556, 580
Sabiries. -0 oo 11T $19, 680 347, 360
Paid contracto: trveemeeamm—aanas $3,182 $26, 382
Supplies and materials, not including ore........... $184, 175 #160, 796
Rent, taxes, insurance, and all other expenditures.. 3160, 682 $41, 665
Quantity of ore treated, short tons....coeeevneenaanon 49, 816 68,719
Tead produced, short tONS. oeee-- ... 29, 258 11,976
Oxide produced, Short tONS. . cveeieneeinaninacaeasan 1,250 5,166

1Includes the data for Illinois, Kansas, Missouri, and Wisconsin.

The labor cost per ton of ore treated, as indicated by
the foregoing table, has declined from $4.15 in 1889 to
$3.72 in 1899.

The detailed statistics for the smelting and refining
industry, as reported at the census of 1900, are shown
in Table 18. This table presents separate totals for each
state in which there were 3 or more establishments, and
groups the statistics for other statesso as not to disclose
the operations of individual establishments. The estab-
lishments are classified according to the character of the
ownership, which shows that 5 were owned by individ-
uals, 1 by a partnership, and 83 by corporations. The
employees are segregated so as to show for salaried
officials and wage-carners separately the number and
salaries or wages of men, women, and children, respect-
ively, and also the average number of wage-earners
employed during each month of the year. Separate
totals ave shown for the different materials and products
of smelting and refining, respectively. Considerable
quantities of ore are smelted or refined on contract.
The amounts received for contract work, aggregating
$1,598,038, are given in the table, and the ores thus
treated are included in the quantities and values of the
materials and products. The number of engines, water
wheels, etec., and their horsepower, are presented and
the 39 establishments are grouped according to the
number of employees in each.

TapLe 13.—LEAD, SMELTING AND REFINING, BY STATES AND TERRITORIES: 1600.!

All other
TUnited States. Colorado. Missouri. Montana. gtatos and
territories,2
Number of estahlSNIMENES. cuutvvan st inrciit it eiicmae e iiai s s iea e anes . 39 8 i1 3 ' .17
Character of organization:
Individunl oo e n et s st araaae e inanas |38 P, b PO, 4
Firm and limited partnership . N iae .. B . L
p _Itn(iorpomtcd COMPRILY wueeronrsonasemsnnnsesersan T 33 8 9 3 13
apital: :

Total value $72, 148, 933 $22, 5G9, 716 §044, H3G #2, 858, 168 B4b, 776, 521
Land ....... $3, 704, 552 #1, 007, 264 107, 000 $63, 384 $2, 476, 054
Buildings $21, 974, 860 $7,064, 040 $269, 650 $939, 963 $18, 701, 807
Machinery, tools, 26, 480, 025 #8, 762, 414 $01,128 $1,191, 663 B16, 474, 820

. Cash and sundries. $19, 989, 502 #6, 695, 997 $506, Sﬁé $663, 208 $18,128, 1142
425 35, 7 226
$754, 913 $288, 119 $47, 360 $78, 818 #8456, 616
2 | 8 4 8
SHIATIES 4 a e vaeesanasmeeeasenneeiaesre aaraasasecassvannsnonmmneansmnnassan $66, 905 | cenenceraromins $16, 200 $17,700 $34, 005
General superintendents, managers, clerks, ete, —
Total number 4056 137 27 23 218
Total salaries . ......... $688, 008 $288,119 $32, 160 #66,118 $311, 611
Men—

Number.. 402 137 26 29 217
Salaries .. $086, 428 $288,119 $31, 660 $64, 868 $310, 891

Women—
NUmMbEL. ccvuiiaass e L | O, 1 1 1
BEIATION ¢ e vaemeeneccesusanascarassansnassarsnsnsaammatsasestonsontse $2,680 1. lilil $600 $1, 260 $720

1This report is for the calendar year 1899,

aneludes establishments distributed as follows: California, 1; Idaho, 1; Illinois, 2; Towa, 1; Kansag, 2; Nebraska, 1; New Jersey, 2; New Mexiceo, 1; Texas, 1; 1

Utah, 2; Virginia, 1; Washington, 2.
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Tasre 13.—LEAD, SMELTING AND REFINING, BY S’I.‘ATES AND TERRITORIES: 1900—Continued.!
All other
United States, Colorado. Missouri, Montana. tsta.t_e;a qnd2
erritories,
e-earners, including pieceworkers, and total wages:

Wagc%re:iest number emgp{)oved at any one time during the year «.voeeenneenennnnnnes 10,143 4,247 598 7 4,881
Least number employed at any one time during the year . ... ..veveruveennennnns 8,778 2,639 308 464 3, :Cm
Average number............. e eeeaneneeeneeneateias P, o5, 050 géi ” 39(3;, gég 4265 ggg 407 ;gf o 043' g%}
WAZES .t cemenrierrznnnnns , 088, 684 2, 390, y , , 044, 94

Men, 16 years and over— .
A 8,312 3,316 473 563 3,960
%&?&ge number $5, 086, 704 $2,390, 383 4265, 362 $397,771 82,043,188

Children, undex 1bG years— y ) ;
Average number.... N | SRR £
TV RS v e e eiaenauanenaaarsssresesmasseessresssanmennsascnonnns [ERTTRTT $1,080 {]-cvcenivinnnans $228 |..... Craeraennas 1,762

Average numbger of wage-earners, including pieceworkers, employed during each
month:
; rears and over—

Me%alr?usﬁtl“;'ﬁg. an - ow e r 8,806 :a’, 655 399 604 4,148
el ogml om0 om Em
iﬂ?ﬁﬁ‘l SO S 8,565 3,505 187 525 4,088

S Y 8,018 8,240 427 6543 3, 808
May......
JUDE eevstvnreeemceneenenannnnn 7, §,§0 g), ézg %gg %g g, 3;0
....... o 7,139 2, b 488 . 885
i‘%}éast. o . 8,068 3,277 496 453 8,802
September . . 8, 608 3,030 503 545 3,930
COctober.... . 8,779 3,600 514 601 3,97
NOVember «.oovveeecienannns 8,947 3,670 . 488 617 4,172
BB TIIeTC) (11 4 PPN Camereanas veeees 8,915 3,784 498 716 3,068

Children, under 16 years—

January............... rreveeeanean, Peeeeeeeaaeas feerereenarmneenaeaey 7 6

February. 7 4

Murc]h.... ; g
Avpril,..

ng..., ...... 7 ¢

June .....ovveeriiniaaaaa. Z 8

7 6

7 1

7 [\

7 ¢

7 G

81,166,210 2923, 018

Rental of works c..o.oieiiiiiiiiiiiiian, 32,626 . 92,026

Taxes, not including internad revenue - $86, 890 $32,969 $5, 601 #8, 590 #3902

. tRen{: of of(filcaes, insurance, interest, and allsundry expenses not hithertoineluded. 81,077,194 $121,732 §35, 964 $30, 030 #8850, 108

Materials nsed:

Aggéegulte [ PP Seeemmeeteannmactaansrerneac e aaeaen $169,703, 366 $48,201,710 $3, 817,558 $4, 835,771 $118, 848, 327
melters—

o Total Cost ........ e teeereeenenaaeaas et eanaas $65,789, 219 $33,166, 211 §3, 285,190 $4, 808, 806 825, 029, 012
TES—
Domestic—
Tons 1,667,545 1,050, 957 68,719 145, 864 402, 505
. QOSb e oeceieaieaaeeaamna e annare s e et 53,532,821 $30, 862, 018 $3,124, 304 $8, 676, 436 $15, 869,473
oreigi—
Tgus 284,014 : 932 3, 760 280, %3')
Tucl. ..o il N fboom | Sd i
L) PO, s , 314 G,
II\{Ieﬁt of Dower and heat . ;5 6 gég ,,,,,,, ’,_,‘i_,_é_ g%g, ggg ;ii%é: g*]i?
{ill supplies........ 0 8344, 05 x: i
Allothar materials. $1, 198,527 §254 433 $40,179 $40, 688 854,327
Reﬁ%erslund tdesilverizers. 4102, 096, 625 9,935,214 592 187,14
Otal COBE .. v e meseatateeiminaeaaias 5 096, 62: ,989,214 | i, y 107,41
Base bullion—
Domestic—
TON . ceoeetiaeeeeieenmene e e anerenseanaaannananans eeamaenn 180, 998 28,794 |1 ccniniaineis] it aaas 166, 204
- GO et e s ettt i ie i et eteeemr e ———— $80, 940, 771 89,879,781 |eenenieneiii i, [ $71, 060,990
‘oreign—
TONR «cvvirrnnerennaaaaaeaaass Ceeeareaneasaceanan POUTT 78,939 [[...... [T TH, 004
Cost .. $19,861,735 |112T10 $19, 861,73
Fuel....... $250, 519 §18,435 $282, 084
Mill supplie 8104, 670 99,183 $90, 487

. All other materinls $938, 935 431,815 $907,120

gfeaghtt- "y $1,817,519 §96, 285 $#32, 368 $626, 965 §1, 161,90

roducts:

Agg,réegalttei VBIUE oot ctren ittt c it e crre e e e e enaneacanaenane eteeannan $200, 974, 507 §49, 937, 006 3,852,436 $5, 264, 253 $141, 920, 818
melting—

Tot£{1I value.. oo Cesataiierarareuaentassinsasanncana deeerraeeeananoa. $81, 430,717 $39, 772,746 $3, 852,435 95, 264, 253 $32, 541, 288
Nonargentiferous ores— :
To! aslxég.lluea .................. ererasemasasasecaneaeaarans $4,114,836 [[ooececnnnnnnn.n. $3,852,485 {.euenrnnenvannnnn $261, 501
soft lead—
Pounds. ..ot rr e 90,473,286 |[...ccoceennnn... 83,952,833 |...... P 6, 520, 463
L Xmuﬁl - $3,801,242 1. ooeeeaaie.... 93,689,841 |.ooieiiiiiainn. $261, 901
end oxide
Pounds. 10, 329,804 ||..... teemeranens 10,329,804 |..... arieaananan hamenmmea aran
Value........ §209,201 . .oeevuennn.... $299,201 |........... J P P R P
All other products
Value .oocinnniiiiiniinn., §13,898 [[oeannecnirnnnnn $18,898 |veeeninrnanans]es P s
Contract work on nonargentiferous ores+ ............. Cesaniaees [N 825,882 fl.ceeiieannann §26,882 [..eeiunnnnns L P . ;
Argentiferous ores— !
Totﬂi}e\gg%gﬁi ...... $77,816, 381 $39,772,746 |..... vemeeaanees $5, 264, 263 $32, 279, 382 :
POUNAS. .ottt iiir i et aaeara e a e an e anan 402, 824, 605 219,304,385 | ieeiininiinnnn 40, 853, 067 142, 167,163 !
il VAL t ittt s e e e e ve i caaaaaae e raras .. $15, 546, 661 $8,613,296 {.eerevinaannnnnn $1, 882,516 $6, BHO, 850
ver—
Ounees fiNe ...oivves i iiiiiceiie et 52, 641,752 24,464,621 |......... reeean 4,856, 099 28, 821,082
VATUC v meenmnenens s eee oo 231,185, 203 $14,680,889 |, ol . #2, 550, 656 $18, 958, 768

1This report i8 for the calendar year 1899,

2Includes establishments distributed as follows: California, 1; Idaho, 1; Minois, 2; Towa, 1; Kansas, 2; Nebraska, 1; New J ersey, 2; New Mexico, 1; Texas, 1;

TUtoh, 2; Virginia, 1; Washington, 2.

3 The differences between the cost of materials, and also for value of products for Colorado, all other states, and the United States total as shown above, and as
ghaown in Table 1, is caused by the duplication in theabove table, under the heads of ** refining and desilverizing base bullion,” and * smelting argentiferous ores,’*
to the amount of $9,204,735 for Colorado, $16,303,468 for all other states, and $25,508,203 for the United States, which amounts represent the intermediate product
between the ore and the refined metal, :

+The amount of this contract work is distributed among the various items to which it properly belongs, and is not, therefore, included in the value of the
products as a single item,
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TaBLE 18.—LEAD, SMELTING AND REFINING, BY STATES AND TERRITORIES: 1800—Continued.!

137

All other
United States, Colorado. Missouri, Montana, states and
' territories.?
Products—Continued.
Argentiferous ores—Continued.
Total value—Continued,
Gold—
OUNCES NG touineiiiiii it e, 1,322,177 760, 240 64, 415 507, 522
R L N 426,528,171 $15,194, 872 $1,088, 992 $10, 244, 807
Copper con
Pounds 26,964, 031 9,260,744 1. ocvnnnoenaanns 791,162 16,903,125
Value $3, 768,402 $1,276,860 [<eeueeennnn ce—ae $76, 881 $2,414,0671
All other p
VAIUE ettt tsvrrneennnesennnecesonsnssanneeanen eeans 9287, 944 96,880 louernneennann $165, 809 $116, 796
Contract work on argentiferons ores?. .. ..o.iiiiciiiiiii e $118,407 |1eeeiiaanaenns 118,407
TRefining and desilverizing—
TOEE VAIUE « e ees e o s ecve e tenenaanenanan e s ansnnsanrnnsnrarnesennananas $119, 543,790 #10, 164, 260 $109, 879,530
Hard or an
Pounds . . 16, 785,007 1,402,948 15, 382, 149
Valne. - 01,082 50,166 8641, 926
All otherl
Pounds . 480, 670, 834 42,728,944 487, 946, 890
VI o e e i e et rea s $20, 672,140 $1,822, 735 818 §49, 406
Dorgil?urs, contents of p
VoL —
OUNEES TINE L ettt irreraiarrrrean e aaanas 70, 420, 917 5,769,836 |... 64, 651, 81
@ l(yulue ..... $42, 143,708 $3,490,993 $38, 713,710
F0ld—
QUIRCES fITIC o u it e ettt s 2,514, 836 234,763 |. 73
2110 L NN $52,010,121 $, 852,376 |. $47 107, 745
All other products of re
£ R 84,016, 744 ||.ouomenannnae. 84, 016, 744
Contract work on refining and desilverizing8.....oooiiiiiiiiiiiiinin, R 81,484,249 o eveeninnnninnss 81, 454,249
TForeign lead smelted or refined in bond and reexported—
Pounds ...ooooiivnnniiiaaoa. 148,300,164 {|.oceuevinaann. .. 148, 300,164
Value...... 85,617,569 {leuseienennnnnnd]s 85, 517,669
Power:
Nun(l)ber of establishments reporting 36 7 9 3 17
wned—
Total NOTSEPOWEL c4uue et iaineiaiarsnerneaaannsaaneeens srrarenatecuaeras 16, 952 7,690 880 1,295 7,287
Engines—
Steam—
NI T ot sttt ieartmieacisatssnsnssssresassasssnsssesnsannnacs 171 60 2l 4 86
H Or PO W T e it eiteeeeeasersosronssorannraacarsoassssannen 18,948 6,747 830 50O 6,871
Gas or gasoline—
B L0 T L | - B O R 3
HOTSCPOWET v vvetiinieniiviinennaens v earaeeraerareanas 189 L Y P [ 70
Water wheelg—
LD (1 T 14 [+ 3 PR 1 8
FLOISEPOWET s eateneeaniaanas e eredeeinarraeteaeietnrre ey 373 3 40 241
Electric motorg—
NUmMDEr «uuiineiienairrnennnannns et e bt aam e aa e 12 L S T RO . 8
B S Te3 1) +10 ) 4 ) O R A Y 610 b2 15 1 U PR 3756
Other power—
B3 00412 o To 3ot Y Creeee 452 L7 (R P dieentesse 26
Rented NOrSeDOWET . v vt eaiunsassrrarssrressarsorannesscnsassassennsrazieannn U S 4| N O 765 665
Establishments classified hy number 'of pmsons employt.d not including proprictors
and {firm members:

Total number of establishments...... S 17
Underd cooeieinaiennnn Cvmrrrerreare e esaraaans 1
o T 3
L2 ¢ 1
BLEO 100, 4 e e iee i eie i iiai e ceeectiiiessianacaansanns e ee et ren e 2
L 0 T 3
OBLEO BO0. 4 e sseeseenees et iraii i et e e aea e 4
BOLT0 1,000 .. ieit ittt i iartassanseneaaiansssseasasassessssassnvasnsnsnsnannn 2
Over,000..,.cvievneriniriiinieannnns ereeeesaneianaan reveean Cvemaereane 1

1This report is for the calendar year 1899,
Utah, 2; Virginia, 1; Washington, 2

products as o single item,

2TIncludes eqtub]ishments distributed as follows: California, 1; Idaho, 1; Illinols, 2; Iowa, 1; Kansas, 2; Nebraska, 1; New Jersey, 2; New Mexico, 1; Texas, 1;

3'he amount of this contract work is distributed among the various items to which it properly belongs, and is not, therefore, included in the value of the
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The production of copper in the United States during
the year 1899 was the largest in the history of the indus-
try. Therapid increase in production dates from 1879,
when the annual product amounted to 28,000 long tons.
It increased to 101,239 long tons in 1889 and 269,016

long tons in 1899. The magnitude of the industry in
1899 is indicated by the statistics given in Table 14,
which shows the totals for the United States and for
each State and Territory in which there were three or
more establishments during that year,

Tasre 14.—COPPER, SMELTING AND REFINING: SUMMARY FOR THE UNITED STATIES, 1900.!

ited All other

Umtc)a Arizona, California. | Colorndo. | Michigan, | Montana. | New Jersey.| states and

States. territories.?
Numb%r of establishments ...c...cooviiiinenananns 47 . 9 3 3 3 7 7 15

apital: )

¢ DTotal .............. $53, 083,395 $7, 265, 659 $1,114, 882 $2, 808, 309 $1,528,407 | $26, 824,298 $6, 943, 886 $7,082, 954
Land 52,001,415 3122,266 $11, 500 $99, 998 436, 000 8309,346 #8564, 164 3069,151
Buildings . $15, 670,959 2085, 024 8278, 734 $623,885 |  $1,006,107 |  $9,195,526 $1, 568, b4b $1,943,138
Machmery, “tools, and 1mplements $5, 771, 389 9615 937 3131, 846 $429, 238 $196 307 | $2,849,499 $970, 991 $1,177,572
Cash and SUNAries, .ounrnrsrnnenenns $29, 529, 632 $5, 662,482 $692,803 [ 81,165,188 $195, 993 314, 969 927 $3, 550,196 #3,303, 003
Salaried officialy, clerks, ete., number . 488 8 21 0 17 74 169
Salaries......oo.oooviiiiiiiiiaeo.s $954, 906 $140, 621 $26, 357 $59, 765 $25, 500 $238,711 $138, 728 §381,223
Wage-earners, average numbe 11,32 1, 648 381 410 462 4,290 1,707 2,426
Total wages........... 48, 529,021 $1,976,7890 $342, 491 %315, 958 $364,647 | 83, 791 983 $916, 112 $1, 522, 091
Miscellaneous expense §1, 522, 325 8206, 548 £90, 026 $11, 547 $33, 685 366 6 852 $290, 423 278, 244
Cost of materials used. $122, 174 129 #6, 870, 884 8L, 379,478 | 83, 385,118 | 16,754,220 | $20, 566, 336 $32, 546,179 $41, 182,974
Value of products . $165 131,670 817, 986, 517 #, 508 959 | 93,893, 034 $17,340,041 | 836, 387 063 888 866, 131 $17, 351 625

1This report is for the calendar year 1899,

2Includes establishments distributed as follows: Connecticut 2; inois, 1; Maryland, 1; Nevada, 1; New Mexico, 1; New York, 2; Ohio, 1; South Dakota, 1;

Tennessee, 1; Utah, 2; Virginia, 1; Washington, 1.

In addition to the 47 active establishments shown in
the foregoing table, there were 9 idle establishments
with a capital of $371,320—4 located. in Arizona, 1 in
California, 1 in Ilinois, and 8 in Nevada. The statis-
tics given in Table 14 include all establishments engaged
in the smelting or refining of copper, but, as in the
case of lead smelting or refining, the product of the
Precious metals in some of these establishments exceeds
in value the copper product. In connection with the
smelting of copper, 25 establishments smelted 8,866,472
fine ounces of silver and 23 smelted 300,914 fine ounces
of gold. Of the refineries, 11 reported a product of
18,229,911 fine ounces of silver and 10 a product of
224,352 fine ounces of gold. The total value of the
gold and silver reported by the 47 establishments was
$23,257,961, being 14.1 per cent of $165,131,670, the
aggregate value of all products, The s aggregate value
of products is the sum of the products of the smelters
and refineries, respectively. The two branches of the
industry are conducted almost entirely by independent
plants, but the products of the smelters, which, as shown
in Table 24, were valued at $54,275,173, are largely
sold to the refineries as material, and are therefore
largely duplicated in the $107,685,247 given in the same
table as the value of the products of the refineries.
Under these conditions, the products of the refineries
may he accepted as the finished products of the indus-
try; particularly is this the case since the Michigan
ore, not being smelted, first appears in this report as a
product of the refining plant.

Large quantities of ore are smelted, and large quanti-
ties of metal are refined on contract. It appears from
Table 26 that the smelters and refineries received
$293,961 and $3,452,855, respectively, for this class of
work. While in such cases the ore or metal is not pur-

chased nor the finished product owned by the estab-
(138)

lishments doing the work, nevertheless it is necessary
to report the quantities and cost of both in order to
agcertain the total quantities and cost of ore and Dbase
metal treated and of finished products manufactured in
the United States. Therefore all establishments were
required to report the total quantities and cost of all
materials that passed through the respective plants, and
the total quantities and values of all their products,
irrespective of the ownership. Istablishments doing
contract work were also required to report the amount
received for such work, and these amounts are shown as
separate items under products in Table 26.

While the industry has made rapid progress during
the past twenty years, the statistics concerning capital,
employees, wages, and products shown in the reports
on mineral industries at the censuses of 1880 and 1890
are so meager that they can not be used for comparison
with those for 1900.

Table 15 shows the totals for the industry as reported
at the census of 1890,

Taeie 15.—~STATISTICS OF COPPER, SMELTING AND
REFINING: 1889.

Ca.pltal 0 4, 0‘37 003
....................................... 1, O

Buudmgs and fixtures........._. . 1, 758 880
Tools, implements, ete........... . 600, 214
Cash, ete.......... 1,0~1rl,5‘23
Dxpenduures, total 1, 8RG, 261
Wages. . 800, 484
Salaries . 1,720
Paid contractors 19, KOL
Suppliesand materialy...... 787,094
Rent, interest, insurance, taxes, ete 260, 368

In the absence of other trustworthy data, the quantity
of copper produced must be accepted as indicating the
extent of the increase in the industry. Table 16, ’mken
from the report of the Geological Survey on *¢The
Production of Copper in 1899,” shows the quantity of
copper produced in each year from 1845 to 189‘) in-
clusive.




~
COPPER, SMELTING AND REFINING. 139

TaBLe 16.—PRODUCTION OF COPPER IN THE UNITED STATES FROM 1845 TO 1899.
Total produe- Percentage of Total produc- Percentage of

o i i Lake Lake Superior h , Lake Lake Superior
YEAR. tIOIé,tM(r;sltcd Superior. of to'?u.l YEAR. tmg’mtgg“'d Superior, of total

g product. : product.
Long tons. Long tons. Long tons. ZLong tons.
100 12 12,0 8, 500 5,797 08.2
150 26 17.8 8,000 5,578 69.7
300 213 71,0 8,500 6,410 76,4
H00 461 92,2 8,900 6,138 69.0
700 672 9.0 10,000 7,824 78.2
650 672 88.0 11, 600 9,846 80.6
900 779 86,6 12, 500 11,880 95.1
1,100 792 72,0 12, 600 10,992 87,2
2,000 1,297 64.9 13,000 11,942 91.9
2,260 1,819 80.8 12, 500 10,961 87.7
3,000 2,0h93 86,4 15, 500 18,438 80.7
4,000 3, 666 91.7 17,500 16,827 87.6
4, 800 4,266 88,6 18,000 16,089 89,4
B, 600 4,088 74,8 19,000 17,086 89.9
6,800 3,085 63.8 21,000 17,422 83.0
7,200 5,388 74.8 21,600 17,719 42,4
7, 500 6,713 80,6 23,000 19,129 83.2
9,000 6,005 67.4 27,000 22,204 82.2
Tasre 16.—PRODUCTION OF COPPER IN THE UNITED STATES FROM 1845 TO 1899—Continued.
Pereent- . \ Percent- N
Total pro- ago of I’t\nycxex}t- Percu%t- Total pro- apeof Percent- Percer}fw
duction, Take {Lake Su-|ye ... 1geo , ageo duction Lake |[Ialke Su-|s, .ugeof : BEeo
YEAR, . : Montana,| Montana| Arvizona, | Arizona || YEAR, ' Montana,| Montana | Arizona, | Arxizona
United ™ ||Superior,| perior . United || Superior,| perior ;
States of total of total of total States of total of total of total
g N ., product. product. g " product, product,
product, product.
Longlons. || Longtons. Long tons. Long tons. Longtons, || Longlons. Long tons. Longtons.

A 24,3063 T R e - 126, 839 50,992 40,2 50, 028 39.5 17,800 14,0
40,467 25,489 I R e 164, 018 54,999 86,7 | 192,860 47.8 17,160 11,1
b1, 674 28, 653 51.6 11,011 21,3 10, 658 20.7 147,038 50,270 84,2 69, 290 47.1 19, 200 13.1
64, 708 30,9681 47.8 19, 266 29,8 11,935 18,4 168,120 51,031 32,3 81,729 1.6 19,873 12.6
74, 062 32,209 48.6 80, 267 40.9 10,187 18.7 169, 917 67,787 34.0 | 84,900 50.0 21,408 12.6
70,430 36,124 51.8 25, 862 36.0 6, 990 9.9 205, 384 64,078 31,2 99,071 48,2 82,600 15.8
81,017 38, 941 41,9 35,188 43.4 7,910 9.7 220,571 4, 868 20.4 | 102,807 46. 6 36,398 16,5

101, 064 88, (04 88.2 48, 704 48.2 | 14,195 14.0 236, 060 66,291 28,21 92,041 39,2 49,624 21,1
101,239 30, 364 88,7 | 43,849 48.8 13, 664 13.6 268, 870 66, 803 26,9 | 100,608 89,0 59,399 23,4
115, 966 46,278 88,9 60,487 48,5 16, 534 13.4 '

As shown in Table 16, the production of copper in
the United States during the year 1899, reported to the
United States Geological Survey, amounted to 253,870
long tons; this included the copper contents of blue
vitriol, and also the copper reported as a by-product of
lead smelters. The refined copper product shown in
this report as ‘‘ingots, wire, bars, ete.,” amounts to
602,595,113 pounds, or 269,016 long tons. (See Table
17.) There were also 27,298,926 pounds of blue vitriol
reported, and, allowing one-fourth as representing the
copper contents, gives 6,824,732 pounds, or 3,047 long
tons of copper, making an aggregate product of 272,063
long tons. This, however, includes the copper extracted
from imported oves and mattes, while the report of the
United States Geological Survey deals only with cop-
per of domestic origin. Practically all of the copper
matte reported by the lead smelting works appears as
raw material in the returns of the copper refineries.

Prior to 1879 the larger part of the copper product

was obtained from the Lake Superior region, but since
that date the percentage obtained from that district has
been steadily decreasing, although its production has
increased more than threefold. The discovery of the
rich deposits in Arizona, Montana, and other localities
has caunged a wider distribution of the indnstry.

While the location of the establishments engaged in
copper smelting is controlled very largely by the source
of the ore, still, in many cases, the ore is transported
to meeét other materials or more favorable conditions
for smelting. The products of the smelters are again
transported to refineries, which are situated in localities
movre convenient for securing the materials used in the
processes and ave in closer touch with the market for the
finished products. These conditions have caused a wide
distribution of the establishments, and have tended to
specialize and localize the two branches of the industry.

Table 17 presents separately the statistics for estab-
lishments located east and west of the Mississippi River.
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Taste 17,—COPPER, SMELTING AND REFINING: ESTABLISHMENTS BY LOCATION EAST AND WEST OF THE
MISSISSIPPI RIVER, 1900.

§ Tast of the West of the
United States. Mississippi, Mississippi.
tablishmen 47 19 28
gglﬁ%ef.of es . b . ?. me ts $53, 068, 395 $13, 680, ggg $38, 382, 892
8 d officials, clerks, 262
s&lﬁﬁgs e $954, 905 $416, 981 $587, 924
Wugi-,—eamers, average number. . 8,5 .)%% (E;étl1 % 32§. ggg &, 20‘% é %
TOtR] WABEH. e aunenneinaaneannns , 323, 5
Misceliluneous B ICIISEE. - e v sesaaercassnsssnnnaenssenatossnsanosasrasnssarensansnttasssorsantonatnnssranen 31'522 325 $5651,228 $971 007
M“‘%‘L?&? é"(?qec .............................................................................................. 122,174,129 $86, 840, 695 $35, 838, 534
Ore%i‘:)ns cee 4,039, 815 139, b14 3,809, 801
Cost. . $26, 190, 522 $738,622 $24 460 900
’\[nti‘e purch ed— 45,180 43 054
¥ , $10, 513, 431 $9, 767,037 37461 b1
Bllstu: or anodes purchased-— 284,020 284,020
o8t 372,401, 654 272,401,684 |.1.LLoI0l Tl
All othier materials . 614 068 522 #3, 938 282 $10, 130, 240
Products:
o AGETERALE VAIUR .ottt v $165,131, 670 $97, 832, 016 $07,299, 654
Smelting—
Tota%i FRIE L oereenteiiiennaiiarer s iiaaneaneteracaaeataaenonanenrnananararrens s man 854,275,173 $1, 140,140 $53, 136, 033
Fine copper contents of blister or anodes—
OTITI - o s et sam et eamtsstateriaie s eat ot tr o a e e aatenae s rmn e eaesnnnnas 197, 066, 734 2, 930,000 194,126, 734
B LS 25,853, 917 $440, 000 26, 418, 017
I‘m%cop]()ler contents of matte— 187,622,709 8, 640,418 133, 982, 201
ounds y , 640,
i Value.... §17,511, 130 $458, 462 17, 052, 608
ilver—
TiNe QUGO8 s ae e aeieeitineenicieeeieanaem i iaatannssseacnncnnnnanseassnnans 8,866, 472 305, 487 8, 560, 9856
o e 85,020, 0650 $172, 038 84,848,017
FOid—
Fine ounces 300, 914 3,486 297, 428
Refini yalue $5,890, 076 369 646 £5, 8‘?0 431
efining—
Totall valtue $107, 635, 247 $98, 470, 626 $14, 164, 621
ngots, wire,
Pounds 602,595,113 507,190, 645 95, 404, 468
- thiu? : 894 061 667 &81’871 108 $12 190 664
ue vitriol—
POUNAR. . +veeremeareanenasemramannsansasacmmannn s enannsnen s enen e ae e ee e esaee e mene 97,298, 926 26,017, 613 1,281,313
Silvglfdue $1,295, 746 351 178 208 551’7, i
13,229,911 10,203, 028 3, 026, 888
$7,790, 985 86, 076,707 1,714,278
224, 352 213,740 10, 612
V lue 84, 550 850 84, 3‘11 608 $212, 242
All other products, value #3, 221 250 83 221 250 |eeonmieiacaie et enn,

1 This report is for the calendar year 1899,

Table 17 shows that 28 of the 47 establishments en-
gaged in the industry are located west of the Missis-
sippi and that their product was valued at $67,299,654,
or 40.8 per cent of the total. All the establishments
west of the Mississippi were engaged in smelting, 25 of
them in smelting exclusively, and 8 in both smelting and
refining, their proximity to the source of the ore result-
ing in the development of this branch of the industry.
Their smelting product amounted to $58,135,083, or
97.9 per cent of the $54,275,173 reported as the product
of all smelters. The fine copper contents of the blister
and matte reported by the establishments in the West-
ern states amounted to 328,109,025 pounds, or 98 per
cent of the total.

‘While the smelting industry is largely confined to
the establishments located in the Western states, the
refining is peculiar to the establishments in the Eastern
states. Of the 19 establishments east of the Missis-
sippi, 16 were refineries and their product amounted to
$98,470,626, or 86.8 per cent of the $107,635,247 re-
ported as the product of all refining. There were 7
rvefineries located in the state of New Jersey, their
refined product, not including by-products, amounting
to $85,149,583, or 82.7 per cent of the total product of
refineries. Montana was the only Western state in
which ingots, wire, bars, and finished refined products

were made, the product of the state amounting to
95,404,468 poundb. The remaining 507,190,645 pounds
of 1*eﬁned copper were manufactured in the Eastern
states.

Michigan appears in the tables with only a part of the
product of the Lake Superior district, since a consider-
able part of the native copper or “mineral” produced
isshipped East for refining. The statistics of the stamp
mills and concentrating plants of Lake Superior are not
included in this investigation. It is a fact, however,
that the native copper produced by the Lake Superior
mines goes almost entirely to a number of refineries
which treat no other copper material. Segregating
these, we have the following statistics:

Refining Lake Superior mineral.

Expend1tures
AgEY . ouin 347.), 601
Superintendence 9,703
.............. 163 843
i Supplies and materlals, not including cost of ** mineral 195 304
Rent, interest 1nsumnce, BEC trrer it e e ci e e 49,368
L £ O 988, 770
YMineral” treated,short tons. ...o.covei i i e 121, A3
Refined copper product, POUNAS. e evvnmienecnaccamaceniscnnaeraens 167, 940, 524

The foregoing statistics show the average expenditure
per pound of refined copper to be 0.591 of a cent.
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Inrecent years the increasing utilization by concentra-
tion of the finer slimes of the stamp mills has led to the
production of lower grades of ‘‘mineral.” This is
reflected in the statistics, which show that the mineral
treated by the refineries averaged 65.1 per cent of
copper.

Table 18 shows the quantities and cost of the ore,
matte, and blister or anodes used as material, and the
‘number of establishments reporting each.

Tanne 18.—QUANTITIES AND COST OF MATERIALS USED,
AND NUMBER OF ESTABLISHMENTS REPORTING EACH
CLASS: 1900.%

Nutmg)lc;r l?f
establish- o
CLABS, ments Tons, Cost,
reporting,
............ $122,174,129
4,089,816 26,190, 522
48,182 10, 518, 431
284, 020 72,401, 654
............ 14, 068, 522

1This report is for the calendar year 1809,

As previously explained, the quantities and cost
shown in Table 18 include the materials worked on
contract, for which class of work $3,746,816 was
received.

Of the 47 establishments engaged in the industry 838
reported the consumption of 4,039,315 long tons of ores,
valued at $25,190,522; 11 reported that they purchased
48,182 long tons of matte, valued at $10,513,481; and
18, the purchase of 284,020 long tons of blister or
anodes, valued at $72,401,854. In cases where matte
and blister or anodes were manufactured as an inter-
mediate product end consumed in the same establish-
ment, its quantity or value was not ascertained. The
matte and blister or anodes shown in Table 18 repre-
sent the quantities and value of these classes of mate-
rials purchased by the establishments consuming them,
or which were refined on contract.

In the preceding tables, states in which there were
less than 3 establishments have been grouped so as to
avoid disclosing the operations of individual establish-
ments, Table 19 shows the quantities of materials used
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in each of the states and territories irrespective of the
number of establishments.

Tasre 19.—MATERIALS USED, BY STATES: 1900.*

o Matte Blist(g or
STATES AND TERRITORIES, res, " anodes
purchased. purchased,
Tons. A Tons.

United States ....ooveoeoae 4,039,315 48,182 284, 020

ATIZONR e vireeiiirianeannnnncues . 752,642

California. . 228, 261

Colorado.... . 159, 729

Conmectictt. ... .oiviinerrerienidonneaanceainnn,.

N0 o) T P

Maryland. 75,166

Michigan . 83, 862

Montana )

Nevada... 18,071

NEW JISCY vnnevrrrensececanns 3,706

New Mexico 23,048 [oeenreiinmnencefaemmnnacniiiieas

(I;Ile}v York .. 45,000 10,920 37,301

South Dakota... ... il FETICE S I SOOI

Tennessee 85,723 |...

Utah.... 65, 292

Virginia 5,026

Washingto: 90, 000

1This report is for the calendar year 1899,

The large consumption of ore in the Western states
is of course due to the proximity of the mines; the
quantity used in these states amounted to 3,899,801
long tons, or 96.5 per cent of the total. The greater

- part of the ores used in the Eastern states is imported.

The smelters in the state of Montana reported 2,442,636
long tons of ores, or 60.5 per cent of the total of all
ores treated. The smelters in Arizona rank second in
the ‘quantity of ore consumed, reporting 752,642 long
tons. California, with 223,251 long tons, ranks third;
Colorado, with 159,729 long tons, fourth; and South
Dakota, with 124,132 long tons, fifth, a considerable
part of the ore of the latter state having been drawn
from Montana. The refineries located in New Jersey,
Michigan, Maryland, and New York are, in the order
named, the largest consumers of matte and blister.

There were 26 establishments which reported ore and
13 which reported matte and blister or anodes as the
only component materials used during the census year.
The remaining 8 establishments used both classes of
materials.

Table 20 shows the statistics for the 47 establish-
ments arranged in thege 8 groups.

Tasrr 20,—ESTABLISHMENTS CLASSIFIED ACCORDING TO MATERIALS USED: 1900.2

Using matte and
All establish- y e All other
ments. Using ores only. blistelo g}}f‘modes establishments,
Number of establishments. .. ... oo iiiairra i ceanantaes 47 26 18 8
R oy 1 I T T
Salaried officials, clerks, ete., number . 488 !
SAIATIES . e\ ererannns., SORRR AT §954, 905 $494, 695 $211,081 $249,179
Wage-earners, average number .. 11,824 6, 309 2,844 2,581
TolAl WAZES cvvneiiiiininnannannnn. $8, 529, 021 $5, 586, 784 $1, 393, 006 $1, 549, 281
MiSCEl AN EOUS BXPONSEE c e eeeereann s rennnnrernraansreennsssvannnnss $1, 522,325 $988, 130 $102,272 $391, 914
Materialg used; .
Tomé g $122,174,129 $82, 028, 770 $74,103, 544 §16,041, 816
Tes~—
Tons.... 4,039, 315 3,699,879 |- ermmeiine it 839,436
$25, 190, 522 $22, 858,810 [+eecenaereeniinenss 82,831,012
882,202 [|aeeeirenmeniiransenn 282, 850 49, 862
882,916,085 {]-vevmrunrianrinaenes $72, 800, 691 $10, 614,494
$14, 068, 522 $9, 170,160 1,802,953 83,095,409

1 Thig report is for the ealendar year 1899,
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TasLe 20,—ESTABLISHMENTS CLASSIFIED ACCORDING TO MATERIALS USED: 1900—Continued.!

Produets:

AZETEEAte VAIUE .ottt iiiiiimiiiiiceatcerniiasacssatansaneamncasssannans

Smelting—
Total value

Silver—

Refining—
Total value..,
Ingots, wire, bar
Pounds...

Valtue.  oooiiiincennaaaad SRRt ORI

Blue vitriol—

Silver—

. Using matte and
A]l eatablish- All other
ments, Using ores only. blistel;) gi‘yo:nodes establishments,
. $166,181, 670 $58, 892,793 $82,438, 564 823, 800, 318
$54,276,173 844,715,709 |. .. $9,499, 464
197,066,734 . 145,436,875 1... 61,6019, 850
$265, 853, 917 $18, 774,901 7,079,016
137,622,709 126,178,705 |evveeiennneivannnnn. 11,444, 004
$17,511,130 815,906,544 |.oeeiiiiiiiirieann $1, 604, 586
8,866,472 7,906,717 feeenrirniimeaciannas 959, 765
$5, 020,050 §4,456,251 |.eiiiiinniiineaaas $563, 700
300, 914 b1 ) TR 18,938
$5,890,076 95,688,018 |- oneeeiieno 3252, 063
8107, 635,247 §14,117,084 $80, 890, 964 $12, 627, 200
602, 595,113 95, 404, 468 442,807, 616 64, 883, 030
A $94, 061, 667 $12,190, 564 $71,652, 928 $10, 218, 175
e 27,298,926 {levincercanacnnnans 13,017,613 14, 281, 818
vees $1,225, 745 |livennennneaennannnns $678, 208 647, B37
13,229,911 3,026,888 9, 665, 948 647,076
§7,790, 985 §1,714,278 #5, 688, 470 388, 247
224, 362 10,612 145, 066 68,674
84, 656, 850 §212,242 $2,971, 848 $1, 873, 460
83,221,250 [fverraairrncanennns $1,547,610 81, 673, (40

17This report i8 for the calendar year 1899,

Of the 26 establishments shown in Table 20 which
used ore only as the component material, 24 were en-
engaged exclusively in smelting and 2 in smelting and
refining. The 26 establishments consumed 8,699,879
long tons of ores, and their products consisted of 492,591
long tons of refined copper, 121,257 long tons copper
contents of matte and blister or anodes, 10,933,605 fine
ounces of silver, and 292,593 fine ounces of gold.

The 18 establishments using only matte and blister or
anodes as their raw materials were engaged in refining
exclusively. They consumed 282,850 long tons of mate-
rial and their product amounted to 208,270 long tons of
refined copper and blue vitriol.

‘While, for the reasons given in the general discussion
of the statistics of mannfactures, the difference between
the sum of the expenditures for salaries, wages, miscel-
laneous expenses, and materials and the value of the
products can not be accepted as showing the profit or
loss in the business, the totals given in Table 20 may e
used to ascertain the proportions which the different
items of expenditure are of the total expenses in the
establishments using respectively ore only, or matte
and blister only, or both clagses of material. Table 21
shows each item of cost and the percentage which it
forms of the total cost for each of the classes of estab-
lishments,

Tamre 21.—SALARIES, WAGES, MISCELLANEOUS EXPENSES, AND MATERIALS FOR ESTABLISHMENTS CLASSIRIED
ACCORDING TO MATERIALS USED: 1900.!

ALL ESTABLISEMENTS, TUSING ORES ONLY. Usmgnmjggg&“&?f;}sm“ ALL OTHIE]I;NJTE?S“BLT“"
Per cent of Per cent of Per cent of Per cent of
Amount, total Amount, total, Amount, total. Amount, total,

B 1 $133,180, 380 100.0 £39, 048, 388 106.0 || $75,809,858 100.0 $18,232,189 100.0
Salaries... 054, 906 0.7 494, 695 1.3 211,031 0.8 249,179 1.4
Weges-..... 8,529, 021 6.4 5,586, 784 14.3 1,398,006 1,8 1,549, 231 85
Miscellaneou 1,522, 325 1.2 938,189 2.4 192,272 0.3 391, 914 2.1
Materials...... 122,174,129 a7 32,028,710 82.0 74,103, 544 97.6 18, 041, 816 88,0

1This report is for the ealendar year 1899,

As .previously explained, the aggregate value of
products, $165,131,670, consists of the products of both
smelters and refineries. Table 22 separates these two

classes of products, showing the quantities and values
of each, and also the number of establishments manu-
facturing each.
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Taprz 22.—QUANTITIES AND VALUE OF PRODUCTS: 1900.1 | does not include the quantity manufactured as an inter-
mediate product. Of the 47 establishments, 15 manu-
o umber PRODUOTS. factured blister or anodes and 21 matte for sale. By
CLASS. sh . reference to Table 18, it appears that 13 establishments
ROt | esure, | Quemtities. |  Value. purchased blister or anodes and 11 purchased matte as
material. No comparisons, however, can be made
Aggregate value v.ewemuewsefeecen o fleeeen oL s165,131,60 | between the quantities of these ingredients manufac-
smquog . turfa(}ll for sale and t}llle qt}agtities pul'cha.s('le'd, ‘becm?a::e thg,
e e o | sosom | Wiile the toi] weight is voporton for tha quaniitios
e tfenror conents o 21 || Pound...! 137,622,709 17’ 511)130 rchased g 1 'h, ' . t«q : 1y ar
gifat 35 || Doupd.--| WLEH 00| WAL | purchased as matel%a., the copper contents only are
Refintned 2 || Oz fine.l) 300,014 | 5,8%,07% | given for the quantities sold as product. Silver was
TOt VRIS xvensvevormnemeefoocininiliiiesein o 107,635,247 | aproductof 25 and gold of 23smelters. Of the refineries,
Ingots, wire, by Poun G02, 595, 118 94, 061, 667 . . " .
Blic vitriol ..........L01 7| BoundC) Carian g | i it appears that only 18 1papuiactured a ﬁu.lshed copper
GO emmmeTioo I 10| Oz tiner]| miase| amesso | product, 7T made blue vitriol, 11 refined silver, and 10
A_]l otl‘ler 02 0Ts L7 e | e (R 3,201,250 refined g old.
17This report is for the ealendar your 1899, Table 23 shows the quantities of each product for hoth
: , branches of the industry in each state and territory,
The fine copper contents of blister and matte shown | jrrespective of the number of establishments engaged
in Table 22 is the quantity manufactured for sale, and | in its manufactare.

Tasre 23.,—PRODUCTS BY STATES: 1900.!

SMELTING. REFINING,
STATES AND TERRITORIES. Fine copper | pine eo .
. per Ingots,
: ofﬂﬁz‘rt&t%r coutenPs of Silver. © Gold, wire, bars, ‘ﬁg’& Silver. Gold,
anodes, matte, ete.
Pounds. Pounds. 0Oz, finc, 0z, fine, Pounds. Pounds, 0z, fine. Oz, flne,

United StLeS. vueueroaruarrereaeaeanaraees 197,066,734 | 137,622,700 | 8,806,472 300,914 || 602,595,113 | 27,298,926 | 13,929,911 224, 852
Arizona.... 76,127, 116 52, 832, 952 711,378 18,074 {evriianinnnnn 1,281,818 |oveeeniniai e veeee e
California . 84, 000 25,808, 637 427,816 23,828 e iiiiu]ees ceraeaeaas
CONNECEICUE severesvenreervarnsersomamerencnseasaonafarcneraeenesse|nessosssseaseeloanmomernersaclocsnnsensnnnss 29, 950, 425
Colorado..... B 21,219, 797 728, 334 TL300 [+ cerrnanenneslen
TIHEDNOIS civeererisnieseranerencssionnssassnnsscasessselsansssacsannss|osvesrnnnsensafocuasnscnsesnaoanaaneannanas 4, 617, 647
B0 . T« T L g 183,619, 824
Michigan.. s R P PO T T T L1 [y ey 102,001,189
Montana... 6,032, 031 45,781 95,404,468 |....
2 T 30, 985 249
New Jersey... 2, 980, 000 301, 800 3,463 7, 594, 286
New Mexico 125, 482 6,262 B P,
New York. .8 800, 166 b1, 003
L o T O P P | D T T [T,
South Dakota 2,175, 549 317,268 L2 | RPN FUOR I PPN N
Tennessee 8,408,618 [veecurvororran|ornenrimncacaan

1 IR e 11 M /1 A PO 88,202 7,025 |

Virginia 231, 800 3,687 33 {|..-
Washington 3,000, 000 100, 000 40,000

1Thig report is for the ealendar year 1899,

As shown by Table 98, a refined copper product of
ingots, wire, bars, ete., was manufactured in 7 states,
the largest produet, 170,326,925 pounds, being reported
for the state of New Jersey. The4 Eastern states, Con-
necticut, Maryland, New Jersey, and New York, pro-
duced 400,671,809 pounds, or 66.5 per cent of the total,
while the 3 Western states, Illinois, Michigan, and

" Montana, produced 201,923,804 pounds, or 33.5 per
cent of the total. The table shows that 26,017,613
pounds, or 95.8 per cent of the total product, of blue
vitriol were manufactured in the 8 Kastern states,
Maryland, New Jersey, and New York, the remain-
ing 1,281,318 pounds being reported for Arizona.

Table 23 also shows the large quantities of partially fin-

ished product, blister or anodes, and matte manufac-

tured in the Western states. This class of products is
shown for 12 states and territories, 9 of them being
west of the Mississippi River. Of the total, 834,670,443
pounds, reported as the fine copper contents of blister
or anodes and matte, 328,109,025 pounds, or 98 per
cent, were made in the Western states and 6,570,418
pounds, or 2 per cent, in the Eastern states.

Table 24 presents, separately, the statistics for the 27
establishments engaged exclusively in smelting, the 15
engaged in refining, and the 5 in both processes.
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Taprn 24.—ESTABLISHMENTS GLASSIFIED ACCORDING TO PROCESS EMPLOYED: 1900.*

All ﬁlséglt)sl'ish- Smelting only. Refining ouly, Smféh‘gglg"d
BIIES 4 4aveesonacnssnescratenatasisncanuaceanasnonnensansasansnane 47 27 156 8
lg;x ulltlzier. Of estabhshmn ................ vees . $58, 063, ggs $19, 375, gg? $12, 166, 962 §21, 521, 368
Sajarled offcials, olerks, e, number - 501,805 485,754 4335, 5{3 s183, 5
ber. ceen s
;‘Voﬁ? svbg;eesr?’fj’ﬁr??f}{?.?. . 8, 529 021 $8, 576,429 81, 89a 705 #3, 056 887
Miscellaneous eXPeNSes .uoveeeianesaraorssvacassonrrosensae 31, 522 326 $621,573 $388 243 6512, 609
M&t’g‘gl&zfél()ssetc.l: ................................................................... $192,174,129 $18, 558,130 $80, 268, 069 $23, 847,940
‘ reé'Ens 4,089,315 1,898,291 48,803 2,097,721
Cost $25, 190, 522 512 340 785 $477 004 31‘2, 37‘2 733
M&t'%;%ré. . 332,202 2,902 312,216
COBE v vaeccnncrne - $82, 916,085 $621, 393 $77, 713 691 ¢, BBO 001
All other materials $14, 068, 522 §$5, 595, 952 $2 077, 364 36 39::,
ducts: -
Fro Augcgregate B0 T Ty S $165,131, 670 §38,178,276 $90, 168, 226 $36, 790, 158
Smelting—
- O] VAU teeuursettesrssteetesiassssssssonvantonsaaecsoanosnaassansnens $54, 275,173 $38,178, 276 $16,101, 807
Fine copper contents of blister or anodes—
Pounds. 197,056, 734 88,263,325 |... 108, 793, 409
Value .. $25, 853,917 $11,628,280 {... $14, 230, 637
Fine copper o
1 1T R 137, 622,709 187,359,799 |.. 262,910
" anue ........................................................ $17,5611,130 817,472,588 %38, 512
Silver— ’
T OUNICEB o e csiiiieenicietiasmmssecancacstecsosrennssnnanen 8, 866,472 5,995,802 |eeeuernniieniiianns 2, 870, 580
1378'1% ........................................................ 45, 020 050 $3 403,236 fevniernanninaenans %1 556, 515
Gold—
Fine ounces 300,914 127 N 13,798
Value ...,.. $5, 890,076 85,614,178 [eoverinanenaneiannen $275, 003
Relining—
Totnil vultue..;...‘S $107, 635, 247 $88, 620, 626 $19, 014, 621
ngots, wire,
gPounds... .. 602, 595,113 |{. 475, 980, 645 120, 664, 468
Val;ue JTTT s §94, 061,667 ... 77, 021 108 | §17, 040, 564
Blue vitriol—
POUNAS .« e e iaiiet i iiri e e e ccaa s aa s aran e 27,208,926 |l..veeeceiinicnnnnnnn 26, 017, 618 1,281,118
il VARIIE «vteeneaiarisnresaeitasiaitascsensacbennanrostaansunanos $1, 225 L | P $1,178, 208 47, 637
. ilver—
* FITIC OUTLCES 2 eneeeeeeenceeanearoeneancncnesnnnsannaasaessnemnnnnns 18,209,011 [ vrarrnenrennnennnn 10, 208, 023 3, 026, 88
G ]gfa,lue .................................................. . $7,790,985 Jl.eveseenrecnecenacen $6, 076 707 81 711 278
old—
Fine ounces. 224,352 |I... 218,740
Value $4, 556, 850 |1, $4, 344, 608 $212 242
All other products,value... . $3,221,250 ||.... $#1, 547, 610 81, b73 610

1This report is for the calendar year 1899,

It appears from Table 24 that of the total capital, | in the census reports do not cover all the expenses of

, $58,063,395, invested in copper smelting and refining, | the establishments reported, no cognizance being taken

- $19,375,065, or 36.5 per cent, was invested in plants | of the cost of selling the product, of mercantile losses

‘ - devoted exclusively to smelting; $12,166,962, or 22.9 | incurred, or of depreciation in plant; nevertheless, the

per cent, in plants devoted to refining; and $21,521,368, | items reported bear a certain relation to each other

or 40.6 per cent, in those engaged in both branches‘of | and to the total for the United States, according to the

the industry. The average investment per establish- | branch of the industry in which the establishment is

ment for the three classes, in the order named, is | engaged. For instance, in establishments engaged in

as follows: $717,595, $811,131, and $4,304,274. The | smelting exclusively the proportional expenditure for

average value of products per establishment is as | labor will be larger and for materials less than in

follows: $1,413,825, $6,011,216, and $7,858,082. The | establishments engaged exclusively in refining. Table
largest plants, therefore, are those in which both | 25 shows the items of expense and the percentage i

branches of the industry are carried on. which each is of the total for the establishments

As previously explained, the items of expense shown | included in each of the 8 groups given in Table 24.

Tane 25.—SALARIES, WAGES, MISCELLANEOUS EXPENSES, AND MATERIALS FOR ESTABLISHMENTS CLASSIFIED
ACCORDING TO PROCESS EMPLOYED: 1900.!

ALL ESTABLISHMENTS, SMELTING. REFINING. SMELTING AND REFINING,
:  Per cent of » Per cent of ) Percent of Per cent of
Amount. ot Amount, oAl Amount, i il Amount, total.

B 1 ) $133, 180,380 100.0 $28,191,916 100.0 $82, 887, 533 100.0 $27,100, 921 100. 0
LD J e PN 954, 905 0,7 435, 784 1.9 3835, 526 0,4 188, b9H 0.7
wages.... . . 8,529,021 6.4 3, 5’76, 429 15.4 1, 895 705 2.8 3,006, 887 1.8
Miscellane . 1,522,825 1.2 621,673 2,7 388 43 0.5 512, 509 1.4
Materials........lo.i..ee L 192,174,108 91,7 18, 658, 130 80.0 80,268, 059 96,8 23,847,940 86,2

1Thig report is for the calendar year 1899,




COPPER, SMELTING AND REFINING.

The detailed statistics for the industry as reported at
the census of 1900 are shown in Table 26. This table
presents separate totals for each state in which there
were 3 or more establishments, and groups the statis-
tics for other states, so as not to disclose the operations
of individual establishments. The establishments are
also classified according to ownership, which shows that
2 were owned by individuals, 3 by firms or partner-
ships, and 42 by corporations. The employces are
clagsified so as to show for salaried officials and wage-
earners separately the number, salaries, and wages of
men, women, and children, respectively, and also the
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average number of wage-earners employed during each
month of the year. Separate totals are shown for the
different materials and products of smelting and refin-
ing, respectively, and also ‘the amounts received for
contract work on the different classes of produets, but,
as previously explained, the quantities and values of
the ores smelted or refined on contract ave included in
the quantities and values of the materials and products.
The number of engines, water wheels, etc., and their
horsepower are presented, and the 47 establishments
are grouped according to the number of employees in
each.

TasLe 26.—COPPER, SMELTING AND, REFINING, BY STATES AND TERRITORIES: 1900.1

United . , All other
States Arizona. |California.| Colorado. | Michigan, | Montana, |New Jersey.| states and
g N territories.?
Number of establishments ...oueeinveiviiierareraceannanas 47 9 3 3 3 7 7 16
Character of organization:
INAIVIANAL L \oei e i iieiai e eiiaas O | S PR R AN FORUPDPUIN NP 1
Firm and limited partnership. . 3 1 L eveneansoceafs caseacncece|oananmaneanan b I P
o Ine]orpomted COMPANY - v eacesnenonrsrrennnarasssarsannns 43 8 2 3 3 7 [ 14
apitel: . . .
Total $53,063,805 || $7, 266,669 | $1,114,882 | $2,808,800 | $1,528,407 | $20, 824,298 | 86, 943, 880 #7, 082, 954
. $2,001, 416 $122, 206 $11, 500 $99, 998 236, O , 346 #8564, 164 3659, 1561
Buildings $18, 670, 959 $965, 024 §278,734 | §023,885 { $1,096,107 | $9,195,526 | #1, 508,545 $1, 043,138
Machinery, tools, and implements....... , 771, 389 8515, 937 4181, 846 $429, 288 106,807 | 92, 849,499 $970, 991 $1,177,672
Cash and sundries......covviececsvrnennns $20, 529, 632 #5, 662, 432 $692, 803 | $1,156,188 $195, 993 | $14, 969,927 | $3, 550, 196 $8, 808,008
Proprietors and firm members ......ooveeiiiaannn L S ) PR, f 2 1
Salaried officials, clerks, ete.:
Total number 488 80 21 30 17 107 74 169
§054, 905 $140, 621 #25, 367 $59, 765 $25, 600 $233,711 138, 728 $881, 228
...... 64 19 3 L3 P 7 10 22
Salaries.. $308, 975 §38, 283 $#1,490 $7,700 [voveveiinnnn. 69, 500 $60, 880 $131, 122
General superintendents, managers, clerks, ete.— '
TOtA] NUMDET «neeveeeenoennnmmemnmmaasasnaanniaas 424 61 18 27 17 100 04 137
Total SRIATIEE. coievii i irernrcracorscnrneronannnns $6456, 930 $102, 338 $28, 867 $62, 006 $25, 600 $164,211 {77,848 $200,101
en-—.
FIATD £ 473 R R 410 61 18 27 17 95 61 131
[R5 o L $632,118 $102, 338 $28, 867 $62, 065 $25, 500 $169, 631 75,868 $192, 949
Women—
NUMDEY ¢ vaiiiiiieieiaiasiriacennanees S e 5 3 6
[STELELD o cT vaee EARK: 11 | IR SPOTOIOUIP M A §4,680 $1,980 $7,152
Wage-earners, Including pieceworkers, and total wages:
Greatest number employed at any one time during the
25125 R 13,024 1,988 447 486 614 6,303 2,108 2,788
Least number employed at any one time during the year. 9,627 1,404 335 320 410 8,002 1,275 2,181
AVerage NUMDEY ... .t iiiaiarecaeraaaasrannins 11,824 1, 648 381 410 462 4,200 1,707 2,426
WUECS vt viaiiiriaccisassasrersssssnusnensnsssonsssnsnnans #8,520,021 {| $1,276,739 $342, 491 $315, 958 8364, 647 | $3, 791,983 $015,112 $1, 622, 091
Men, 16 years and over— '
AVErage NUMDBEY ohveuveiiionracrescvsoninnrvnons 11,272 1,648 381 410 462 4,268 1,705 2,408
17 .| #8,509,805 1| $1,276,789 $342,491 |  $815,958 $364,647 | $3,777,328 $014, 812 $1, 617, 920
Women, 16 years and ove
Average number 4 . S R A
A7 R, #2, 500 $2,500 {.oviennirenni]ianiniaiiiian
Children, under 16 year
AVerage NUMDer . ocovinereineinsnanananns 48 28 2 18
TVEERE ¢ e vee e cnenaeacanareaiia s eranrasenans $16, 626 $12,166 §300 4,171
Avern%e number of wage-earners, including pieceworkers,
employed during each month:
Men, 16 years and over—
JANUALY « crvieerreocencansmonecscsessansasanmonnsnenns 10,786 4,148
Pebrury...ocvveviunenns 10, 591 4,004
March ...oooveiinaaana... 10,794 4,049
April coaeiiiiiiiiiaien, 10, 444 8,814
Y e crrenraerineeaaeanan 11, 492 4,520
JUNE ceeeeiicnicianeaanns 11,630 4,035
JUY e 11,202 4,143
ATBUSE v ovniiainicnntinens 11,470 4,340
September. .......ceenea... 11,5669 4,301
Oetoher.......ooooviiaaan.. 11, 696 4,228
November .. . 11, 748 4,410
B OTETeTN 1)o7 12, 005 4,611
Women, 16 years and over—
January 4 4.
February . 4 4|,
March.. 4 4 1.
April 4 4.
May 4 4 1.
June 4 4 ..
July 4 4.
August . 4 4.
September, 4 4.
07 o] T N 5 b1,
B0 ) 11T - 4 4.
ERLTE) 12117 N Bl PN P PRI 3

1This report is for the calendar year 1899,
2Includes establishments distributed as follows: Connecticut,2; Illinois,1; Maryland,1; Nevada,1; New Mexico,1; New York,2; Ohlo,1; South Dakota, ]
Tennessee,1; Utah,2; Virginia,1; Washington, 1.

PART IV——MANF 10
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TapLe 26.—COPPER, SMELTING AND REFINING, BY STATES AND TERRITORIES: 1900—Continued.*

. United K .| All other
Stn te Arizona., | California.| Colorado. Michigan. | Montana. |New Jersey,| states and
’ ates. territories,?
Average number of wage-earners, including pleceworkers,
employed during each month—Continued.
Children, undetr 16 years—
January .... 50 ?8 P
February 47 26 ?1
March ... al 25) 22
Apnt, 42 22 20
May... 60 20 1. 21
June....... 47 28 19
July..... 52 32 17
Augost . ... 48 28 17
; September. 48 28 17
; Qctober. ... 46 20 17
November ... 54 37 1:1
11December .- 42 26 13
iscellaneous expenses:
b *Tota! y $1,522, 325 §360,862 | $200,423 8273, 244
Rent of works... $32, 900 §25, 000 , B £6, 400
Taxes, not including internal revenue $215, 242 $30, 036 $4,229 $6,878 #6,705 $128, 005 $10, 080 $20, 309
Rent of offices, insurance, interest, and all sundry
expenses not hitherto ineluded . _.oooiininienaenaas $1,228, 603 $236, 512 $85, 7197 $3, 991 $26, 980 $388, 945 $248, 843 4237, 636
Contract work. ....oeveevennans veseseremnnsennes . 45, 580 [1oneceroneennafrosnanaainas Q078 |eeeeiieens $14, 902 $30,000 founanecrenaan
Materials used:
PO £OSE - o vnemanmmeoemnesssannnssnsrnsseesensnses SN $122,174,190 || §5,370,584 | §1, 879,423 | $3,885,113 | $16,754,220 | 20,550,330 $32,645,179 | $11,182,974
Ores—
TONSaeennnes FR O T 4,039, 316 752, 042 223, 201 159,729 [.evaeeeinnnns 2,442, 636 3,706 457,201
COSE eveennnnnes R P §25, 190, 522 $3,426, 064 2778,452 | 8,070,825 i..ovinnannenn $14,458, 398 $127, 004 $3,320, 789
Matte purchased—
TONReceenrrarinrannss vesnens vereeses 48,182 1,413 213 PR FRTOPPRPRRPP 2,796 20,778 14,170
Cost vovvnnnaren O T $10, 513,481 $130, 935 3,620 [noerrmaca]ieiennminnen #611,834. | §6,706,875 43,000,162
Blister " mineral" or anodes purchased—
P ONI8e e vneannnrosecasanvanmnamssnssnassasmnasionas 284,020 2 |eeneens veeenn 72, 867 127,301
Cost - . 872,401, 604 {|ewruencernnsnloonazzaerasatonnzoannennl $16, 001,080 Joenonsnennie $22,796,480 | $33, 108,636
Flel.icuerevermmenncnes $6,616,465 2 #1,342, 396 460, 896 799, 741
Rent of power and heat. 18,961 {i.eeemneuonnan 0 818,076 |- cvverncnzann 055
Mill supplies ...oooenes $947, 279 . 106 §9,942 825,188 $5,270 $334, 047 $62,783 $215, 003
All other matenals.. e . £4,706, 604 $238, 509 $32, 500 §65, 529 $119,941 | $1,8390,041 $2, 801,132 8528, 952
Prod Treight..covveverennees .. $2, 720,213 $171, 868 83,045 1ouovnrrvmnenframvermeanane $2,401,644 |.eveennuenan $144, 260
roduets: i
Aggéegaltq VANIC. . cevevennnnnaceonrariansnncsnseunnssnans $165, 181, 670 || $17,286, 517 | $4, 508,259 | 3,893,084 | 817,340, 041 | 996,387,068 | $88,805,131 | $17,351,625
melting—
Total value........ Cevssssesiaceens terarrenseaneas $54,275,173 || $17,288,080 | $4,508,250 } §3,803,084 |-..oouivnnen $22, 269, 979 $679, 000 &5, 685, 921
Tine copper contents of blister or anodes— .
POUNAS ¢ earrmnmnnnsnnnnorennnna- 197,086,734 |1 75,127,116 84,000 [ovcnrermusforanannrannas 112,775, 861 2, 980, 000 6,139,757
VAIE ceneveemnrnrceaareananes %25, 853,917 || 89,663, 907 12,474 | cienenvannn]oneens vaeeeo| §14,817,260 $440, 000 920, 276
Fine copper contents of matte— .
POUNAS e veevrocumnrvranraeneanmmias 137,622,709 || 52,832,952 | 25,863,637 | 21,212,797 |...c0nvvnnnne 24,492,199 |.ouvannnnnans 18,221,124
it VAU ceveeirrnnovancaanasaasaes $17,511,130 || 96,801,515 | $3,834,490 | $1,998,701 |....oonenone 3,954,766 |...... PRPT $1, 626, 568
ilver—
Qunces fine....... deerasnmanaeaeas 8, 866,472 711,873 427, 316 798,834 |.oeacanrinans 6,082, 03L 801, 800 GG3, 619
G Iymue ereereen seraseesenenenes $5, 020, 050 $411,016 $227,085 $428,498 [Loieemnacnan $3,412, 840 $170, 000 371,166
oL~ )
Ounces fine....ocoveeamnns 300, 914 18,074 23,828 71,896 |+cecncmerenan 45,781 8,458 138, 882
VAL covveaiannnonns 45, 890, 076 £362, 542 $434,260 | $1,470,750 |.evveiennnnnn $785,0618 $09, 000 §2, 767,011
Received for contract Workd..ocooemiiveninnirarniaaaes $203,961 [f...... FOTT G280 |nveeerunnnnfonaaacacannns $282,d64 |ovemnuoannens §11,217
Refining— :
Total value...eeenanas teeesiscnsseniensaanaasacnen $107, 635,247 $47,587 |..... FUVUU PR $17,340,041 | $14,117, 084 | $35,149, 688 $40, 981,002
Ingots, wire, hars, ete,
Pounds........ 602,595,118 Al evuiinnnforae i foerae e 102,001,189 | 95,404,468 | 170,826,925 | 234,802, 3l
Value .. 94, 081,867 Jloeeererrmmmeafomnnseareran]enneiannanas $17,840, 041 | $12,100, 664 | $27,432,662 | 37,008, 410
Blue vitriol—
Pounds... 27,298,926 1,281,818 [cmmameenrne]einirie e L ee 1,818,272 24,100, 841
il Value . $1, 295,745 L TR D T BA eeaenaeafennacananans $01, 413 $1, 086, 705
'ver—
Quneces fine B I -1 2 | O P Ry AARER LR 8,026, 888 7, 594, 285 92, 608,738
k}lnme . $7,790,985 [[.enraneenerarforeneninnann ereernenans tee sennaneas $1,714,278 | $4, 686,730 $1, 539,077
0ld—
Qunces fine . . 224, 352 10, 612 150, 949 (2,791
Value .. ..|  $4,556, 850 $212,242 | $8,088,788 $1, 255, 820
All other ProAUCES. .uuuvevsmeissreeemcisessensnansans 23,221,250 {[oenennennriei]arrenin e e e oo $2,686,648 #084, 702
P Received for contract WOrk3 . ...oc i icvinemomeraananiann 83,452,855 Noeneenannnes e $346,287 |ovvarnacnnns $1, 085, 054 §2, 070, 014
’ ower:
Number of establishments reporting........... everenees 47 9 3 3 8 7 7 15
Totf% limirrfepo\ver, OWDEA . canerrsernmnravenmiasenenes 66, 242 6,211 1,520 1,065 930 34, 350 8,952 18,214
Engines— .
Steam— .
NUMDEL «vavansenrenmcmemcamernsenn sarens 406 8
HOTSEPOWET cuvvvenrranrarnmmresecaasannn . 48,126 11,444
Gas or gasoline—
Number....esveeasianiannen creeersreenan 8 1
HOTSEPOWEL cureunenreorearsrsns Ceverarne 337 8
Water wheels—
29 3
9,467 82
212 b
: 4,612 1,680
Other power, liorsepower 3,700 [
Establishments classified by ntimber of persons employed,
’ 1ot including proprietors and firm members:
Total nuralbero establishments......oviaiviiieiiensonnes 47
....... - . carrens 1
DLE0 B0 cvueteeeaaareassasrennnamavaasssrarnnanaadanaas .8
61t0100 . J O S 7
101 to 250 R 16
251 to 500 JO 8
501 to 1,00 . . 6
OVEr 1,000 ..oiovrsnirnnanonnansteronmomsannencissons 2

1This report is for the calendar year 1899,

2includes establishments distributed as follows: Connecticut, 2; Illinois, 1; Maryland, 1; Nevads, 1; New Mexico, 1; New York, 2; Ohio, 1; South Dakota, I}
Tennessee, 1; Utah, 2; Virginia, 1; Washington, 1. . .

3The amount of this contract 'work is distributed among the various items to whieh it properly belongs, and is not, therefore, ineluded in the value of the
produects as a single item.
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The zine smelting industry has grown very rapidly in
recent years, an almost constant annual increase having
been maintained from the earliest development of the
industry. During the census year ending May 81, 1880,
the production of spelter was 23,289 short tons. The
census statistics for 1890, which cover the calendar
year 1889, revealed an increase to 58,860 short tons.

During the last decade the output has again more than
doubled, reaching a total of 181,546 short tons during
the calendsu year 1899, this lncludmg' the productlon
of sheet zinc. ‘

Table 27 is a summary by states of the statistics
reported under the general heads of the inquiry.

TapLe 27.—ZINC, SMELTING: SUMMARY FOR THE UNITED STATES, 1900.!

United States. |  Illinois, Indiana, Kansas, Missourd. | Pennsylvania. J;]ti“?é‘élgl
31 3 11 3

$14, 141, 810 $3, 186, 819 $144, 830 $5, 218, 529 $304, 029 $1,871, 626 #2, 916, 472
: - . $2, 243, 876 $138, 101 87, 250 #1, ﬁ%l 026 $25, 500 , 000 5330, Q00
Buildings ...cviieeivansiiiennenans $5,470, 590 $#637,434 $108, 454 #2 2()(‘: 702 $288, 000 $1,150, 000 $1, 080, 000
Machinery, tools, and implements $1, 935, 754 $1,005, (41 $21 600 05, 464 $77, 300 2190, 000 $146, 269
CnSh ANA SUNATIOS v veerneennnraens 4,491, 500 #1, 810, 741 37, 441 3922, 887 8413,229 $472, 626 §1, 360, 213
Salaried officials, clerks, etc., number 9 8 4 9 54
Selaries . ..o i $440, 200 $202, ()22 #7, 630 £60, 800 §36, 880 $13, 669 $99, 179
Wage-earners, avernge number. . 4,869 1,561 119 1,487 500 448 L]
Total wages............ $2, 356 421 §768, 912 $58, 188 $70, 803 §268,196 $174, 610 $300, 362
Miscellaneous expenses 9399 472 $109, 407 $5, H88 $41,109 SSG 903 $4, 869 $161, 536
Cost of materinls used $18, 286, 058 $4, 410, 815 5?387 399 §4, 678 940 $1,601,387 $806, 192 $1, 265, 319
Value of produets.... $18, 188, 498 35 882,746 $445, 643 35 790, 144 $2,011,724 $1 521, 307 32 536 984

1'This report 1s for the calendar year 1899,

The products of the metallurgy of zinc in the United
States have become so varied and are so interlaced that
it is impossible to present separately the statistics relat-
ing to spelter, to the rolling of sheet zinc, and to the
manufacture of zinc white from the ore. In Table 27
the total value of the products is given. In addition
to the 31 active establishments shown in the foregoing
table, there were 2 idle establishments with a capital
of $59,500; 1 located in Kansas and 1 in Virginia.

Table 28 presents separately the statistics of estab-
lishments east and west of the Mississippi River.

Tasre 28,—ZINC SMELTING ESTABLISHMENTS, BY LOCA-
TION, EAST AND WEST OF THE MISSISSIPPI RIVER: 1900.!

Last of the |West of the
Totale |\ ficeissippl. |Mississippi,
Number of esmbhshments 31 15 16
ital $14, 141,810 || $8,119,252 | 16,022, 558
208 1651 57
$440, 200 38112 520 397 680
Wage-earners, average numbi 4, 869 2,882 987
Total Wages............... $2, 865,001 || 81, 881 022 &973 089
Mlscellaneous CXpenses..ve.vivervnnnnens $399, 472 3281 400 $118 072
Maoterials used:
Tot% [ N $18, 286,068 || §6,955,726 | §6, 330, 333
re—
Short tons..vooovveennneinaaas 468, 609 289, 618 178, 991
COBE v vvnnsenneneianrannaaans $10,995,846 || #5,174,5648 | 5, 821 248
12,578 12,578 |...
$644, 645 $644 645 ...
#1, 645, 867 || 81, 136 582 $509, 036
Total VAIIE..cvverieeiiiiarencanaenes $18,188, 498 || $10,886,830 | $7,801, 868
Spelter—
Pounds............oilll 227,046,814 || 82,401,009 | 146, 245, 215
Value ..ooooiiiiiiiiiininnees $12 348 086 || $4,546,168 | $7,801, 868
Zinec oxide—
Pounds....ooooiiirenennann.s 76,114,904 |} 75,114,904 {.ceocmnaaae.
Value veviienriiiinninneaens 152 718 700 §2, 718,700 |.verennennnn
Sheet zine—
Pounds....cooeeeiiiiinnanan. 85,445,374 || 86,446, 374
Value .... 82 495,380 32 495 880 |...
Sulphuric-acid-
Pounds... .| 117,666,214 || 117,665,214 |.
Value .. .. $424,6870 || 9424, 670 |-
All other products, va $201, 712 8201, 712 |...

1This report is for the calendar year 1899,

Table 28 shows that while the greater tonnage of
spelter is made west of the Mississippi River, the total

2Includes establishments digtributed as follows: New Jersey, 2; Virginia, 1; Wisconsin, 1.

value of all products is greater in the territory east of
the Mississippi.

Table 29 shows the statistics of zine smelting by
groups of states, Illinois, Indiana, Kansas, Missouri,
and Wisconsin comprising one group, and New Jersey,
Pennsylvania, and Virginia the other.

TasLe 29.—ZINC SMELTING ESTABLISHMENTS AR-
RANGED ACCORDING TO LOCATION: 1900.!

INinois,
Indiana, Nf)g/[{]tf;siy,
Total, |[Kansas, Mis-| V.
souri, nd vanin, and
Wisconsin, Virginia.
Numbel of cstnb]ishments - 31 * 25 6
Cupital . . $14, 141,810 || $0,948,712 | §4,108,008
Sa. nried offl 208 1680 48
Salaries $440,200 $801, 532 $88, 608
Wage-earners, average number 4, 869 1,080
Total WABELS vvvrerenaneaavannan . 82,355 921 || . 81, 819 663 8606, 268
Miscellaneous eXpenses coveeese. -+ veares ' $809, 472 $zu 147 $167, 826
Materials used:
Totzg ({1075} creereassanirinennn $13, 286,068 || $11,486,748 | §1,709,816
re—
' Short tonS.ceveiianserrsrennes 468, 609 200, 150 168, 459
D (073 PP $10, 995, 840 1| $10, 106,027 #8809, 819
TOSY—
Short tons 2,078 2,497 10, 161
08 ...aus $M4, 646 24, 340 8020, 305
All other mate #1, 646,667 || 1,266,876 $389,191
Products:
Total Value..c.oaiiiriirareirnnnnnes $18,188,498 || §14, 636,168 | $5, 5562, 880
Spelter—
r Pounds..ecereeiinniiiiiaaass 227, 646,814 || 210,086,578 | 17, 610, 736
Valle coveriireiisiiiinenense $12, 348,086 || 11,151,801 | $1, 106, 146
Zing oxide—
PounNdB.ceneineiancinnaiannnas 76,114,904 || 14,879,760 | 60,285, 164
Valle vovveneemnsvnrerereennes 32, 718 700 55505, 011 | $2, 212 789
Sheet zing—
Pounds. 86,446,874 || 86, 445, 874
Value .. $2, 495 380 32 495, 880
Sulphurio ac:
I’ounds .| 117, 656,214 || 117, 665, 214
......... band 670 | T 424,670
All othex products, Yolue vunvenes 3»201, 712 358, 316 $148, 896

1Thisg report is for the ealendar year 1899,

"The zinc industry of the United States is naturally
divided into two maih groups, presented in Table 29.
The first includes the works of Illinois, Indiana, Kansas,
Missouri, and Wisconsin, and is dependent almost exclu-
sively upon the ores mined in the Mississippi Valley,
all the works purchasing their ores in the open market.

(147)
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The second group includes the works of Pennsylvania,
New Jersey, and Virginia, which control nearly the
whole of their own ore supply. While the western
works make only whatis known as “‘common spelter,”
the eastern plants produce a special grade which com-
mands a higher price at home and abroad. The first
group reports the actual price paid for org in the open
market, while the latter can not do more than place
upon the raw material consumed an arbitrary estimate
of its cost at the smelter.

Table 80 is a comparative statement for the United
States of statistics reported for 1889* and 1899, with
the percentages of increase of 1899 over 185,

TapLe 30,—ZINC, SMELTING: COMPARATIVE SUMMARY

FOR THE UNITED STATES, 1889 AND 1899, WITH PER
CERT OF INCREASE.

Per cent of
1899 1889 increase,

Number of establishments voovunvienann.. 31 47.6

Capital, total value 814,141,810 | 94, 469, 386 216,4

and ............. $2, 243, 876 613, 000 266.0

Ruildings............. fecsreraasaarens $5,470,600 | $2, 019,915 170.8

Machinery, tools, and implements...| §1,985,754 §$975, 856 98.4

Cash and sundrieg..........ca.... 4,491,590 $860, 615 421.9

Salaried officials, clerks, ete., number 2 95 118.9

Salaries..........ocoiennan . $440, 200 $140,280 213,8

Wage-earners, average numb. 4, 869 2,690 810

Total Wages ....cevnn.. .4 $2,365,921 | §1,424,981 65.3

Miscellaneous eXpenses ..o occeeavennnenn $3099,472 $226, 232 76,6

Materials used:
Totzg (161 TP $18,286,058 | $4,807,710 176.3
res—

Short tons 403, 609 196, 309 186.2

o]\ A, .| $10,995,846 | $4,154,404 164.7

All other materials, ¢ $2,200,212 $653, 306 250, 6
Products......oocoeivinnenaas

Spelter, short tons....... 1131, 546 158, 860 123.5

Zine oxide, short tons 37,657 16,870 121.3

1Includes sheet zine manufactured at smelter.

-The statistics for 1889 in Table 30 are taken from the
Eleventh Census report 01 Mines and Mining, the data
in the repoxt for manufactures being too incomplete for
purposes of comparison. ‘

The methods of inquiry employed at the two census
periods differed in several particulars, and the fore-
going table presents as accurate a comparison of the
items common to both censuses as it is possible to make
from the results obtained.

It is a noteworthy fact that the capital invested has
increased largely during the decade which hag elapsed.
This is principally due to the development of collateral
industries like the rolling of sheet zinc, which increased
from 9,389 short tons in 1889 to 17,798 short tons in

1899, and to the introduction since 1889 of the manu-

facture of sulphuric acid and acid phosphate, two prod-
ucts which are the result of utilizing sulphurous acid
made in roasting blende. In 1899 there weve produced
58,828 tons of sulphuric acid and 7,512 tons of acid
phosphate.

! Report on Mineral Industries, Eleventh Census, page 174,
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The capital account of zinc smelting works has also
been increased materially by the adoption of improved
appliances, notably by the automatic calcining furnaces
which have been successfully introduced in recent years.

Geographically, the industry has shifted consider-
ably. XKansas, which stood second in 1889, with a prod-
uct of 18,658 net tons of spelter, has risen to first rank,
with a production of 54,516 short tons in 1899. Illinois,
with a joint production of spelter and sheet zine of
23,860 short tons in 1889, has fallen to second place in
1899, with 45,759 short tons of spelter and sheet zinc.
Indiana, which was not a spelter-producing state in
1889, has become the seat of several plants as the result
of the manufacturing advantages following the dis-
covery of natural gas. ,

An interesting and significant movement has taken
place in recent years in the districts close to the famous
Joplin-Galena ore flelds. Before the discovery of the
Kansas natural gas helt the ores were worked at plants
located either in the immediate vicinity of the ore mines,
or in the Kansas coal field, or close to coal in the Chi-
cago district, or finally at the principal primary market
for the metal, St. Louis. A very rapid change followed
the successful drilling for natural gas at Iola, Cherry-
vale, and adjacent points in Kansas, lazge works being
located in this district to take advantage of the cheap
and metallurgically advantageous fuel. Of course, be-
ing modern, they embody the experience of men long
identified with the industry, and familiar with local
conditions. The disadvantages under which the older
works labor have been further emphasized by forced
intermittent work. Therefore, the mere change of fuel
does not account for the entire difference in results
shown. The following statistics, compiled from a num-
ber of the individual reports, give numerical expression
to these facts:

Zine Works Using Natural Gas.

Spelter Wa, "

gesper | Fuel per

sﬁfggtut%%%. shott ton, | short ton,
Kansagbelt coovnineniiiiiiiii e, 40,126 $12,03 §1,88
Indiana belb...oiiiiiiieainnnniiilnn,.s 4,859 18,84 2,99

Zine Works Using Coal.

Kansas and southwestern Missouri......... 24,219 $16.53 $.10
8t. Louis district.....coovaivemmnrivnenn. oo, 14,151 14,06 h.68

It is impossible to present in this statement the figures
for the Chicago district, including Lasalle and Peru,
111., because the majority of the plants manufacture a
number of other products.

It will be observed that for the Kansas works using
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gas the fuel cost of spelter is very low; that in the
Indiana belt it is higher; that the local fuel of the
Kansas-Missouri plants using coal permits of somewhat
cheaper work than that of the local coals of the St.
Louis district. The latter, of course, pay for a rela-
tively long haul on the ore, but as an offset against this
is their location at the most important market for spel-
ter and greater proximity to the consumer.

The higher labor cost of the Kansas and Missouri coal
plants as compared with that of the works in the Kansag
natural-gas belt is readily explained by the fact that all
the latter plants are modern, while many of the former
are old and some of them antiquated.

A striking fact in connection with the condition of
the zinc-smelting industry is the enormous rise in prices
of ore which took place, for a brief period, in the year
1899, which thus represents exceptional conditions.
The price for zinc ore of standard quality in the binsg
at the mine reached $55 per short ton in May, and the
average price for the year was $38.50, against $28.44 in
1898 and $22.281in1897. The returns from the smelters
in Kansas, Missouri; Illinois, Wisconsin, and Indiana
show that the cost to them of the 800,150 tons of zine
ore smelted in 1899 was $33.67 per ton, which, how-
ever, includes the freight to distant plants. In the
census year 1889, in the same districts, 128,716 tons of
ore treated averaged $26.59 per ton. This, in both
cases, includes the silicate ores, which sell on a different
basis than the blende, relatively far the most important
quantity smelted. The rapid fluctuations in the price
of ores and the high average range of value have made
the year 1899 an abnormal one.

Table 81 shows the quantities of the several products
manufactured, by states and for the United States.
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TasLe 31.—PRODUCTS BY STATES: 1900.1

STATES. Spelter, o%ci;:l%. Sheet zine, Sui%?£ric
Pounds, Pounds, Pounds. Pounds,

United States.......... 297,646,314 | 76,114,904 | 86,446,874 | 117,665,214
THNOIE . ceveeeivicarennannans 56,071,801 f._.oovennnns 86, 446, 874 117, 605 214
Indiana . , 718, 662 |..
Kansas .. 109,031,632 |..
Missouri... 36,218,583 {......--.
New Jer2ey coevevnnnrnrermeesfomranenaannaens 40,946,186 {oevemvnrnnn- .
Pennsylvan 9,562,862 | 19,288,908 [cvennneenas -
Virginia.... . 8 047 884 [eeuaenunanan [, N .
Wisconsin ...l 14,878,760 |ovvemenrnnia]ieimannannes

1 This report is for the calendar year 1899,

The total production of zine metal in the United
Stwteq, obtained by adding the output of spelter, shown
in Table 81, to that of sheet zine, is 263,091,688 pounds,
or 131,546 tons.

The detailed statistics for the mdustl y as reported
are shown in Table 32. This table presents separate
totals for each state in which there were 3 or more
establishments, and groups the statistics for other
states so as not to disclose the operations of individual
establishments. The establishments are classified
according to the character of the ownership, which
shows that 8 were owned by individuals, 2 by partner-
ships, and 26 by corporations. The employees are seg-
regated so as to show for Yalaried officers and wage-
earners separately the number and salaries or wages of
men, women, and children, respectively, and also the
average number of wage-earners employed during each
month of the year. Separate totals of the different
materials and products are shown. The number of
engines and electric motors in use and their horsepower
are presented, and the 31 establishments are grouped
according to the number of employees in each.

TaBLe 82.—ZINC, SMELTING, BY STATES: 1900.%

ISJ?a‘ittggl Minois. | Indiana, | Kansas, | Missourl nggf‘g * Agtla‘ggg’gf
Number of establShmMents....ooiiviiniiiiiiiiiiiiiiiii e e crameenes 31 6 3 11 b 8 4
Character of organization:
Individual 8 1
Tirm and limited purmershi 2 2 . .-
o iIF(i'orpomted company . 26 8 4 4
apite
p’rotnl ...................... $14,141,810 || $3,186,819 ; $144,835 | -§5,218, 529 $804, 029 | $1,871,626 | $2, 916,472
Land....... . 152, 243, 876 5%138, 100 87, 260 $1 084, 026 $26, 500 $60, 000 #830 000
Buildings «couniindienaieiaannnnn, $5, 470, 590 $637,434 | $108, 454 $2,206, 702 $288,000 | $1,150,000 | $1 080, 000
Machmery tools, nnd implements 1,086,764 (| $1,005,041 $21, 690 8405, 464 $77, 800 $190, 000 45146 260
Cash ANd SUNAIIES . vuerrnerans.. veee . $4 491, 590 $1, 816,744 $7, 141 $922, 387 $413, 229 M?Z 626 | $1,360,218
Proprietors AT AN MEMDETS.coovenir it irneeianenrneresnseanaenesennne| 4 [leecieiaiiiin, 2 R
Salaried officials, elerks, ete,:
O] TIUITIDET « v 2 v e see e eee e e eaenessee s e s s e mnssnnnnnarnemnsenennn 208 80 8 40 17 54
TOtA] SBIATIES ¢ aveie it indiied it eai i i aec e raccaavnsaarannnes . $440, 200 $222, 022 #7, 650 $60, 800 $36, 880 $18, 669 $99,179
Officers of cor, pomnons— .
Number. . 41 11 4 8 3 20
Salaries .. #1983, 275 $92, 775 $4, 800 $18, 400 $20, 800 $66, 500
General supeli end ’
Total number.. cens . . .. 167 69 4 87 14 9 34
Totu\l[sulnrles ....................................................... $246, 925 $120, 247 $2, 850 $42, 400 $16, 080 $13, 669 $42, 679
Men— @ .
NUMDEL. it iie i it iereiiscaieaactenaneasanacnsannnas 163 68 8 87 14 9 32
LS € g $245, 6521 $128, 628 $2, 550 $42, 400 $16, 080 $13, 669 $42,199
Women—
NUMDEL. ettt i ae i iia i e tranmaanermaranne 4 1 L e 2
[ TR gL $1,404 $624 T O PO e $480
Wage~eamers, including pieceworkers, and total wages;
Greatest number employed at any one time during the year. b, 944 1,641 190 1,968 537 761 867
Lenst number employed at any one time during the year 4,473 1,476 140 1,186 483 698 645
Average number 4, 869 1,651 119 1,487 800 448 764
§2, 355, 921 15758 012 [ $68,188 $705, 808 $268,106 |  $174,510 $300, 362
4, 843 1,6 119 1,486 500 448 768
.............................................................. $2, 348, 838 $754, 698 $58,138 3704 908 $268,196 |  $174, 510 #387,808

1 Thisreport 18 for the ealendar year 1899.

2Tneludes establishments distributed as follows: New Jersey, 2; Virginia, 1; Wisconsin, 1,
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TasLe 32,~ZINC, SMELTING, BY STATES: 1900—Continued.!

United . : ' : Penngyl- | All othey
States, ~ Dlincis. | Indiana, | Kansas. Missouri, vania, stotos, 3
Wage-earners, including pieceworkers, and total wages—Continued,
Wuges—Contlnued.
‘Women, 16 years and over—
Avemge number. 6
WALES. .rveenoaen.- §2, 469
Children, under 16 year
%Vvemge number .
g‘ rersras
Average number of wag
cvﬁh mcl)él thi a
en ears and over—
b 4,659 1,491 92 1,426 517 383 0
4,764 1,510 102 1,532 532 378 T10
5,035 1,533 107 1,732 530 385 748
5,012 1,536 109 1,726 524 382 a0
5,188 1,546 164 1,762 535 392 730
B,120 1,540 190 1,740 501 407 T
, 02 1,561 182 1,626 489 432 73
4,629 1,580 182 1,380 477 446 704
4,728 1,565 145 1,331 474 417 790
4,548 1,642 87 1,221 467 404 &
4,074 1,488 23 1,147 470 711 825
er. 4687 1,500 3l 1,202 487 843 8% J
‘Women, 16 yeurs and over— -
JADUATY e e iveveeerereeaeaarenvaens 7 2. ] E
February .. 7 2 b -
. March 7 2 i
7 2 b
7 2 i
8 2 G
i 9 2 7
8 2 ]
: 9 2 ?
3 9 2 7
9 2 7
9 2 ?
Children, under 18 yem‘s«
January 9
February .. FN . 10
MAarch ....oeociiiiiiinnnnaas . 11
. Apriloo . - . 15
ay.. 18
June..... 13
July........ . 18
August..... . 21
: September. - . 25
B Qctober oovvvinii oo . 27
November ....ovovivvvnnnennn .- 25
LT 1 LT R I R 26 . ceae P
Miscellaneous expenses—
Total .eeevnnaeennennnn. $300,472 $109, 407 $5, 688 $81,169 $36, 903 $4, 869 $101, b3
Rent of works .. 810,200 ||, veerneeieriferennnnnnan 87, 800 $2,400 fooiineaiii e, . :
Taxes, not including “fnternal TEVENUE cuosenvsmmaeeaciaccrrcanranunnas $44,481 $12,033 $304 $11,023 32 583 $1,935 sm, it |
Rent of offices, insurance, interest, and all sundry expenses not i
hitherto Included...coveenmevniiciiennnnens [P peeeian aaaans $344, 791 $97,874 85,184 £62, 346 $31,620 $2, 98¢ 146, 53 !
N Materials used: ¢
v Tot% 0 PURN ceenee.o| 13,286,068 || 94,416,815 | $387,300 | 84,678,046 | 1,651,387 $506,102 | 81,265, 310
g TE—
Bhort 10MS. cu e e 463, 609 92,400 10, 359 131, 407 492, 584 45, 627 141, 42
Gost ..................................... [ saeasennoi $10,995,846 || $3,669,953 | $326,601 | $4,317,628 | $1,503, 870 $262, 792 som 1%
Short tonS..veeen... e tvecerecsnenrrerennaanaaaaen e rerremeaaaan JO 12,578 2,427 .. 43
0st . ... . §0644, 645 $124, 340 eeeaean §14, 008
Fuel..oooviiiiiinsnenmcnns .. . $761, 839 $261, 861 $8, 058 $129,178 $93, 534 $66, 591 $192, g2
Rent of power ‘and beat. . . 76,000 |[..ovveeinnni]oromaian,.n SIB,OOO ....................... caveasnnarts
Mill supplies.......oaee . . $83, 845 $24, 977 81,146 $10, 452 $2, 412 $14, 962 20, 407
All other materials...... [ $436,378 $205, 538 £6, 836 $41,108 338 871 $45, 605 108,426
Prod tFrcight ........ Nesreenrecanananse Cremeeesereeasesencnaninaeiaraaas seas $298, 505 3130 346 $44, 669 $105, 590 $17,900 |........ D
roducts:
Totnél vi»tlue ................................................................ $18,188,498 || §5,882,746 | $445,643 | 95,700,144 | $2,011,724 | $1,521,307 | $2, 536, 084
pelter— .
POUNAS tettiiiint e ciiiiinereotaaaeassreasenaanareaianaieeannns 2027, 646, 314 66,071,801 | 8,718,562 | 109,031,632 | 36,218,683 | 9,562,852 8§, 047, 88¢
Vallg..oooanoene Ceeeeernmmaeaney e eeteeeieaneae st terearanaaaeaaas $12,348,036 || $2,904,350 | $445,643 35 790, 144 $2,011,724 $660, 598 355‘!5 it}
Zine oxide— ‘
POUNAS oot e e Cenans 0,114,904 . oooeinioanidenena, R DU O 19,288,968 | Db, 826,080
VBIUC -«eernnnroenmniesisaseesnnoseneneinniis IR 2,718,700 {01 U AL SN AN IR §779,672 | $1, 930, U2
Sheet zing— i
Pounds .vveeviiuennn... e e eena et a i annare s aaaan 30,445,374 || 86,445,374 crenmaraaien :
Value ..oeoenrneannnnnsn. e ea et ene e tearaneaaans $2, 495,380 || 82,405, 380 i
. Sulphuric acid— .
Pounds ...._... Mo e riaeraateesnreberaeaanaeane reemeeaei e 117,865,214 |} 117, 655, 214 . T i
Value...covvennanss . : 3424, 670 $424, 670 raemesrurery
- Value of all other products $201, 712 $58, 316 §62, 4h%
ower:
Number of establishments reporting......... Nt eeeeeiateeraaea e, 31 5 b
Total horsepower............ S N 12,546 3,204 2,00
Owned— .
Engines—
Steam—
Number.....oooveuen et tetaaare ey 127 34 3 41 9 26 il
Horsepower......... e er e aeatran e aneaanaa, vraeas 11,095 3,080 220 2,265 560 2,970 1,9m
Gas or gasoline— .
L P11 L Y [ 3 | 1 2 leeivenmecnna]acenarana ven 1
HOTSEPOWET .« v enevenvnrenennnnnarannnanres P, i1 | D . 10 85 |ieeiretanneenniananns [
Electrie motors— :
Number. . cvoveiieiinnaanann e erteeaitceeteeetra e aanaanay GO LS R P caee 3 5] 36 ' L]
B O DOW L . L e ievvesnrrecannranraruaetanaruecseannymennanan 1,401 2065 [cemacnnanan 30 115 951 B L]
Establishments classified by number of persons employed, not in¢luding pro-
prietors and firm members:
Total number of establishments........c.oooevviiiaii... e 31 1] 8 1 B 3 4
21060, i | : cemmeavaerra
b1 to 100,....
101 to 250.. i
251 to 500. . .
501 to 1,000, erneenanrann
1Thisreport is for the calendar year 1899 2Ineludes establishments distributed as follows: New J ersey, 2; Virginia, 1; Wisconsin, 1,
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